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continued from November-December 
issue which reported papers by: 


Norman J Schlossman FAIA, modera- 
tor 


Park H Martin, AIP 
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one more paper to be issued: 
Victor D Gruen, AIA: commercial & 
community services for new areas 


YOLUTIONS to planning & development 
Snes of smaller communities may 
result from different factors than those 
in the larger metropolis. While their 
problems may be similar to those of 
larger communities, there is an essential 
difference in emphasis: the first thing for 
the small community to do is to put aside 
its habits of trying to follow the way of 
This is 
easy for the new town: Greenbelt « 
Oak Ridge have nothing in common 


the older, larger community. 


with larger cities —they inherited no 
problems. 


But the typical small community is not a 
new town —it frequently is an old 
} one. It has, on a smaller scale, most 
problems found in large city, a fact 
which makes it natural « easy to follow 
big city’s lead in attacking its urban 
problems. 


In a kind of futile, treadmill activity, it 
concentrates on trying to cure traffic con- 
gestion & provide enough parking. Auto- 
mobiles are counted & motorists’ origins 
& destinations tabulated, revealing rather 
obvious fact that everyone wants to go 
to town & to park when he gets there. 
To help him do this streets are widened 
& multi-story garages are built, visible «x 
expensive evidence of a real concern for 
saving the city, or at least its high-value 
center. 


But, still following the big city’s lead, 
the small community fails to limit in- 
tensity of land-use in its central area to 
that which widened streets « parking 
garages can serve. So new & higher 
buildings are put up & soon congestion 


has returned. 


Like Alice, the city must run faster & 
faster to stay where it is. 
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AIA 1955 convention seminar: architecture of community expansion 
illustrated abstract of paper by Arch R Winter planning consultant 


‘Tragic consequence of this misplaced 
effort, however, lies elsewhere: it is in 
new suburban development that has been 
allowed to proceed willy-nilly, while 
city’s attention & resources were being 
concentrated on its center. Here, in 
sections that frequently lie beyond city 
itself, future problems have been built- 
in. Here, to take one example, an ex- 
cessive housing density, bad enough in 
the crowded metropolis, introduces one 


evil not formerly present. 


There is, 
Some small cities are striking out on 
their own along a different path. They 
recognize that first concern of metropolis 
is to adapt its old form to its new needs 
— but that smaller community must in- 


fortunately, a brighter side. 


sure an open, inviting & useful arrange- 
ment for its new areas, leaving remodel- 
ling of former development as a second- 
ary task to be done as opportunity offers. 


In drawing their plans «& setting their 
policies to govern expansion, these cities 
find that basic physical conditions affect- 
ing city & its development become im- 
portant again, as they were originally in 
directing placement of city & determin- 
ing its form. Very smallness of the city 
leaves these features in obvious clarity & 
makes dealing with them a more obsti- 


nate problem. 
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But enough for generalized statement 
— let’s now look at these issues taking 
concrete form, as illustrated, for in- 
stance, in following photographs of maps 
& models from plans for two cities, 
Shreveport, Louisiana, «& Natchez, Mis- 
sissippi. First let’s look at inherited 
problems only, as seen in Shreveport — 
then, because it is a completed plan, let’s 
stress solutions in Natchez. 


This resumé is obviously not compre- 
hensive — it omits, for example, impor- 
tant social, economic & political factors 
that influence ‘planning of smaller com- 
munity as they do larger city. But it 
sets apart for special attention one group 
of related factors, mainly physical char- 
acteristics of land, that have unique sig- 
nificance in design of new areas. 


Thru intelligent & sympathetic exploita- 
tion of these characteristics plans for new 
growth can be infused with city’s own 
personality, & disorder & drabness that 
irresponsible & undisciplined develop- 
ment will otherwise inflict on land can 
be avoided. 


City thus designed will have an atmos- 
phere of warm humanism, natural re- 
sult of sympathetic use of nature. For 
architects & builders « developers who 
finally must create in 3 dimensions the 
ultimate form of the city, context will 
have been provided. 
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SHREVEPORT SURVEY — REGIONAL LOCATION MAP 


One enormously important consideration is, naturally, regional re- 
lationship, especially place of community in economy of region. This 
helps to forecast future requirements. Located in center of an area 
with New. Orleans & Houston to south, on Gulf of Mexico, & Dallas- 
Fort Worth combination to west, Shreveport has much affinity for 
East Texas. It is, nevertheless, more closely related economically to 
Mississippi River-Red River sub-region. 


Here, at outset of its planning, this small community must appraise 
its potentialities & decide whether it is to continue what has been 
called its ‘‘colonial’’ status as an exporter of raw materials, chiefly 
gas & oil, or whether it is to add manufacturing as an important ad- 


junct, Decision will noticeably influence its pattern for future growth. 


Closely related to this is geography, regional & local, for it affects 
plan strongly — land & water, two concrete facts of daily existence, 
play major roles in shaping the community. Marshland & floodland, 


inescapable heritage of most river cities, also play their parts. 
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SHREVEPORT SURVEY — TOPOGRAPHY 


For Shreveport, in preparation for making its long-range plan, these 
questions put by geography must be answered: Is river to be stabil- 
ized, confined to a narrow channel, or shall it be permitted to con- 
tinue its traditional meandering? Though its implications are re- 
gional, answer to question is most vital to this small city’s future 
plans. 


Topography inevitably comes in here, too — it explains location of 
city at a glance. Like Vicksburg & Natchez on the Mississippi, 
Shreveport was placed where high land touches river, avenue of 
trade in early days. Wandering stream has created a fertile, alluvial 


plain more suited to its former use as cotton land than its latter one 
as subdivision sites. 


This land is some of it still subject to occasional flood & its future 
is a challenge as well as a problem for the growing town. Should it 
be allowed to be subdivided for residential use &, if so, how is it to 
be protected from high water & whose responsibility is this? Should 
it be set aside as open greenbelt or retained as farm land? Or, with 
restoration of navigation on the river now definitely in view, should 
some flat acreage be reserved for shipping & industry? Community 
must make decision & must make it before uncontrolled development 
has pushed aside best possibilities. 
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SHREVEPORT SURVEY — DETAIL OF LAND-USE MAP 


Topography, or contour of land, can almost be read from this flat 
map showing way land has been used. Only remaining vacant areas, 
shown in white, are floodlands. Tadpole tail of commercial uses 
stringing out from business center follows ridge road to Texas, a 


route planned by pack horses following easy grades. 


Two gridiron street patterns, one taking its bias direction from river 
& other following coordinates of US Land Survey, both ignore con- 


tour of land in their devotion to geometry. 
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NATCHEZ PLAN — INNER AREA DETAIL 


Consideration of contour is a constant factor in planning, regard- 
less of place. If we shift to Natchez & take our example from future 
plans instead of from existing conditions, this view of the Natchez 
Master Plan reveals again how contour shapes the city. Sloping fan- 
wise away from high bluff at the Mississippi toward creek which en- 
circles it in a crescent, land is cut by twisted, rugged ravines, called 
“bayous” although they carry water only in wet weather. Once bar- 
riers, making access to different parts of city difficult, bayous pro- 
vide good locations for modern thoroughfares that will be quiet drives 
well insulated & isolated from adjacent residential districts. Grade 


separations are almost ready-made. 
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Winter & Williams, planning consultants 


NATCHEZ PLAN — RICHMOND NEIGHBORHOOD 


Neglected in past because of its terrain, the irregular, tree-covered 
land at Natchez offers unusually good opportunities for attractive 
areas for community life. Here is Richmond Plantation as it might be 
developed in a small neighborhood, notable characteristic of which is 
open green space, too rugged to tempt builder & therefore left 
wooded & undisturbed, creating an atmosphere of privacy for houses. 


Bounded by thoroughfares & having its own service shopping facili- 
ties, this Richmond development adheres to neighborhood unit prin- 


ciple, adapting idea to its own situation. 


School & playground are conveniently located near center. In con- 
formity with city planning commission’s regulations, site of the ante- 


bellum home, just above school, is left intact. 


BULLETIN OF THE AMERICAN INSTITUTE OF ARCHITECTS 


NATCHEZ PLAN — MASTER PLAN, DETAIL 


For smaller community, there are those situations where new projects 
are conditioned not only by natural characteristics of land & water 
but also by past development. Such an example is shown here at ex- 
treme left, where the Natchez Trace, a new parkway restoration of 
the pioneer route from Nashville te Natchez, will terminate in a large 
new park an extension of present small parks overlooking river from 
top of bluff. 


Similarly, the Mississippi River Parkway, another federal parkway 
project having interregional interest, passes thru Natchez on its way 
from Lake Itasca, north of Minneapolis, to Lake Chalmette, south 
of New Orleans — under suggested plan — parkway will run below 
bluff, becoming, for a short distance, part of city’s park system. 


Finally, for the small city, there must be — even though its place is 
secondary —a plan for dealing with inherited problems. People are 
apt to forget that smaller community has a legitimate commitment 
to past which is sometimes even more formidable than that of a big 
city. This situation often constitutes more of an opportunity to 
planner than it does a stumbling block. 


For instance, there is Natchez’ long-range plan for replacing the 
ugly, squalid, St Catherine Street slum with a new business district 
& modern housing, located in the center of this view. (See also p. 8) 
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NATCHEZ PLAN — ST CATHERINE STREET REDEVELOPMENT 


To encourage & guide reconstruction of area, & not as a precise 


Sf nrc : oo * . plan for redevelopment — layout fits proposed new features into 


city’s over-all plan. Making drastic revisions where called for, plan 


attempts to bring order into arrangement of land uses & circulation. 


As large cities know well, such ambitious projects take a great deal 


Cae ne of time & money. For small city, only gradual realization is possible. 
- eee I accord with idea of remodelling as opportunity is offered, one part 


ey 


of this 3-year old plan has been accomplished: relocation & recon- 


struction of a highway-thoroughfare route, in center of picture. 


a LEFT-HAND DETAIL 
ST CATHERINE STREET REDEVELOPMENT 


oe 
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Winter & Williams, planning consultants 
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paint & painting 


new developmen ts 


by Byron C Bloomfield, AIA Secretary for Professional Development 
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HE FOLLOWING is synopsis of paper 

presented to paint specialists & archi- 
tects at Case Institute of Technology, 
Cleveland, Ohio, by Mr James A Mea- 
cham, Sherwin-Williams Company, 
Cleveland, Ohio, amplified with tech- 
nical data & additional information pre- 
sented by paint specialists listed on this 


page. 
TYPES OF PAINTS (8) 


Variations in end-use of paints have be- 
come so numerous & specialized that 
many different products have developed 
to satisfy varying requirements. Goal 
of obtaining a satisfactory job at lowest 
commensurate cost involves not only 
factors such as appearance, color, main- 
tenance, cost of material & uniformity, 
but contractor’s considerations are im- 
portant in reflecting completed cost in 
terms of riding power (no. of coats), uni- 
formity (both wet & dry), ease of ap- 
plication, union requirements, etc. 


Paints are classified in two broad cate- 
gories indicated by following table: 


TABLE | — CLASSIFICATION OF PAINTS 


latex paints 
(resin emulsion) 


oil paints 


e oleoresinous e styrene butadiene 
e alkyd e polyvinyl acetate 
e acrylics 
@ others 


oil paints: 

In general, results obtained from two 
basic types are parallel — each, however, 
having certain advantages as well as dis- 
advantages. In early days of resin emul- 
sion paints it seemed that if all that was 
said for them could be true, the day of 
the flat oil paint was over! Ohl paints 
are still widely used & have been greatly 
advanced in performance as manufac- 
turers have concentrated technical effort 
on development. 
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PAINT & PAINTING (continued) 


Oleoresinous paints are the oil-flat paints 
which have been the reliable standby for 
wall « ceiling decoration for many years. 
Originally they were made with lead 
pigments, later with lithopone, & more 
recently with titanium. 


Alkyd flat paints are in current demand 
for speed of drying, durability «& wash- 
ability. When pigment is ground to 
enamel fineness, these alkyd flats are 
known as flat enamels. 


latex or resin emulsion paints: 


The three types listed in Table I are 
all reducible with water. Due to ex- 
cellent sealing properties & oil resistance, 
polyvinyl acetates (PVA) have been 
used in primers & sealers. Styrene buta- 
diene, acrylic « PVA are competing in 
finishes field. ‘Thus far, largest produc- 
tion has been styrene butadiene. 

Latex paints are most easily applied of 
all wall paints. Care must be exercised 
because ease of spreading may result in 
a first coat so thin that a second coat be- 
comes necessary. 


COMPARATIVE DATA 
washability: 


Latex paints are easily scrubbed & prac- 
tically all soiling substances can be re- 
moved. Commercial maintenance may 
require frequent repainting. Non-erosion 
properties of latex may tend to build up 
excessively thick films. In such cases 
slight erosion of each washing of oil 
paints may avoid excessive build-up with 
each painting cycle. 


odor: 


Latex paints formerly had less offensive 
odor than oils. Recently, manufacturers 
of oil & alkyd flats have developed odor- 
less thinners that perform on_ parallel 
basis with latex paints in matter of odor. 


One danger lies in tendency for painter 
to stay on job too long without adequate 
ventilation. ‘Toxic effects are still pres- 
ent without usual odor signal. 


equipment: 


Latex paints can be easily cleaned from 
equipment with warm water, & have ap- 
pealed to amateur market. However, 
professionals use latex as well as oil « 


alkyd flats. Same contractor may use 
all 3 types— depending on circum- 
stances. 
PAGE 10 
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application methods: 


brush: Union brush requirements are 
usually 4-414” for oil—no limit for 
latex (6 commonly used). All paints 
can be brushed except multi-colored 
lacquers. 


roller: Fast, uniform method adaptable 
to novice. Some professionals use rollers 
but not general practice. Unions object 
in some localities. Latex paints work es- 
pecially well — most conventional oil or 
alkyd flats can be rolled satisfactorily, 
but odorless alkyd flats have not given 
completely satisfactory results. 


spray: Practically all paints can be 
sprayed. Only some types of heavy ma- 
sonry coatings are not adaptable to this 
method of application. 


cost of paint & application: 


Contractors’ cost of application is lower 
for latex paint than conventional oils, 
due to ease of spreading & lack of union 
restrictions on brush size. 


Oil paints are lower in cost/gallon « 
have higher coverage than the latex 
material. “Total cost applied will be 
basically equal with variations arising be- 
cause of contractors’ varying familiarity 
with different types & specific job require- 
ments, such as size & areas. Factors such 
as number of coats, waiting time for 
plaster drying, 2nd-coat waiting period « 
priming methods, influence contractors’ 
total cost. 


PATTERN & TEXTURE PAINTING 


A number of methods have been de- 
veloped to provide variations in finish 
texture & color: 


eo stippling by hand with brush 
or sponge (excessive labor costs) 


e stenciling (excessive labor costs) 
e double rollers 


e@ multi-colored lacquer system 


Multi-colored lacquer involves spraying 
a medium from a single container in 
which minute globules of various colored 
lacquers are suspended. This produces 
a spatter effect with many variations in 
color combinations. This system has 
been used successfully on almost any sub- 
strate for indoor & outdoor applications. 
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Double-roller method produces appliqué 
effect. One roller is cut to a studied de- 
sign & picks up paint from 2nd roller. 
When applied to fresh latex paint, pat- 
tern paint penetrates latex base-coat & 
becomes integral part — highly durable 
& washable, yet easily covered by a new 
coat of paint. 


SPECIFIC APPLICATIONS 


interiors: 


new plaster: On new plaster best practice 
calls for 2-coat work. Under most latex 
paints Ist coat should: be oleoresinous 
primer & sealer, which may introduce a 
2 to 4 day wait for drying. Oil & alkyd 
flats may be applied over oleoresinous 
primer 24 hours after priming without 
trouble. If priming coat is latex, finish 
coat of oil or alkyd flat may be applied 
same day. Most alkyd flats may be used 
as own primer, &, under favorable con- 
ditions, priming coat may be all that 
is necessary for acceptable results. This 


‘practice would be hazardous with con- 


ventional oil flats, for if one coat was 
not acceptable, then 2 additional coats 
would be required —a primer-sealer as 
well as final color coat. 


Polyvinyl acetate (vinyl paint) has ex- 
cellent resistance to blistering on fresh 
plaster. This material, in experiments, 
has been applied to fresh plaster even be- 
fore it has dried, with final coat applied 
in a matter of only a few hours. How- 
ever, because of the possible incomplete 
hydration of the plaster, this can be a 
dangerous practice & is not recom- 
mended. 


dry wall: Conventional oil primers & 
sealers tend to raise nap of paper surface. 
Latex primers are less offensive in this 
respect & are faster drying. 


In general, latex primers may be fol- 
lowed with any oil or alkyd, or with latex 
finish coat of same type as primer. Some 
tendency for 2-coat latex to develop non- 
uniform appearance in amount of gloss. 


Much dry-wall work is finished with 
single coat latex paint. This may be 
heavy consistency to give texture finish 
tending to conceal tape joints. 


concrete block: Current practice calls for 
2-coat work, priming block with resin 
emulsion primer or conventional oil 
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primer-sealer. Finish coat may be either 
oil or latex. When finish coat is latex 
over latex primer, normal procedure 
should be to use same type emulsion for 
both coats. 


acoustic ceilings: Since holes or crevices 
in acoustic material give it sound ab- 
sorbing properties, it is important that 
these openings be not filled, plugged, or 
bridged with paint. Paint is least detri- 
mental to perforated metal tile backed 
with fiber blanket. Paints for acoustic 
tile must be applied as thin as possible, & 
therefore should have great hiding power 
for reduced thickness. One successful 
system is to use high opacity mill-white 
flat, reduced 25%, with material brushed 
on surface & then rolled to uniform cov- 
erage. Normally desirable crack-bridg- 
ing property of latex paint renders it 
undesirable for this specific use. 


woodwork & trim When woodwork «& 
trim are painted same color as wall, best 
practice calls for semi-gloss finish to re- 
duce soiling characteristics. Alkyd type 
enamels with high coverage & excellent 
leveling characteristics produce good 
work in 3 or even 2 coats on new wood. 
Under-coaters & primers are optional 
with these newer enamel finishes since 
enamel may be used as its own under- 
coat with good results. 


varnish finishes: “(rend in recent years 
has been to paint standing trim & doors. 
However, varnish continues to be used 
as floor finish. Formulations have been 
developed where a sealer can be recoated 
with varnish on same day. 


EXTERIOR APPLICATIONS 
general considerations: 


durability (4): As often as not, paint peel- 
ing problems are caused by faulty con- 
struction. Peeling or blistering is usually 
found below roof intersections & below 
short lengths of gutters that drain large 
roof areas. 


Integral gutters «& insufficient or im- 
proper flashing are greatest offenders. 
De-icing cables have been successfully 
employed to remove concentrations of 
snow & ice that cause gutter & flashing 
failure. 
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It is important to remember that air 
at 70°F will carry 22x as much moisture 
as air at O°F. Therefore consideration 
of following may alleviate many prob- 
lems. 


isolate: moisture areas such as slabs & 


crawl spaces should be provided 
moisture barriers. (no.55_ roll- 
roofing in crawl space reduces 
transmission to 10%) 


ventilate: unheated attic space & crawl 


spaces should be provided ade- 
quate ventilation by means of 
thru-ventilation of sufficient open- 
ing area 


e fireplace can be used to bring in dry 
outside air 


e combustion moisture of cooking stove 


should be vented 


e@ required incoming combustion air of fur- 
nace can be convenient supply of fresh air 


e clothes-drier should be vented to outside 


e humidifier should be provided with con- 
trols to shut off when not needed 


vapor barriers (6): Evolution of construc- 
tion of dwellings has produced problems 
related to maintenance of paint — in- 
terior & exterior. 


Cracks have been largely eliminated, 
windows fixed & glazed & operating 
sash tighter. Gas furnaces require less 
combustion air than former _ stoker- 
fired furnaces. Use of water within 
homes has multiplied & is contained 
within smaller houses — & average 
new house is half-volume of 1927 
home. Laundry, driers, baths, showers 
& dishwashers add tremendous amounts 
of moisture to home interiors. Problem, 
in general, is how to reduce water vapor 
rather than how to add to humidity. 


Adequate controlled ventilation is a 
necessity. 


In case of wood frame construction mois- 
ture migrates thru interior paint film & 
plaster to inside face of sheathing where, 
in cold weather, dew-point is reached, 
condensation & freezing take place. Ice 
formation at this point has been meas- 
ured as high as 14” to 1” thickness. A 
slight warming period frees this water 
to further migrate as a liquid, causing 
paint blistering & rotting of wood mem- 
bers. 
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Such moisture also forms basis of chem- 
ical decomposition of paint known as 
“saponification” — combination of wood 
oils & alkaline materials in paint, com- 
bining chemically to form a poor grade 
of soap. Obviously, bond between wood 
& paint film becomes broken & pressure 
behind film pushes out “‘blisters.” 


Solution of problem is in form of vapor 
barriers & ventilation. In addition to 
barrier below structure to restrict in- 
coming moisture, wall & ceiling barriers 
are needed to retard outgoing moisture 
thru construction. 


vapor barriers in common use: 


e@ expanded aluminum insulation 


e wool bat insulation (if in continuous rolls 
from floor to ceiling — asphalt paper 
wrapper becomes barrier) 


e sheet aluminum foil tacked to studs be- 
fore wallboard is applied (or supplied in- 
tegral with wallboard) 


e plastic sheeting 


e asphalt paper — this material used over 
sheathing must be carefully selected not 
to be a vapor barrier 


e asphalt or aluminum paint 


© various wall coverings & coatings such as 
vinyl 
BS 


Sheet aluminum within warm side of 
wall has been found effective. In many 
cases a coat of aluminum paint covered 
with 2 coats of decorating paint will 
satisfactorily correct faulty construction. 
In general, latex paints are more re- 
sistant to vapor transmission than oils. 
Cost of including sheet foil barriers thru- 
out can usually be justified by paint peel- 
ing problem alone. 


self-cleaning paints: 


Desirable for various reasons: color or 
value remains uniform — thickness of 
film is reduced for repainting (retard- 
ing cracking) & undercoat or wood color 
indicates when protective quality of paint 
is gone. Mildew resistance is bettered 
with continually fresh layer & dirt col- 
lection is retarded. Care must be exer- 
cised for determining specific application 
because of tendency to wash downward, 
staining brick & other masonry. 


pigments (13): 


Most large paint companies divide into 
two divisions — pigment research & 
vehicle research. “This work requires a 
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PAINT & PAINTING (continued) 


long-term experimental process of mix- 
ing & testing at paint farms before a 
finished product is ready for market. 


Sometimes color of pigment affects prop- 
erties of paint to remarkable degree. For 
maximum weathering properties & color 
retention, ratio of pigment to solids of 
vehicle « thinner must be carefully ad- 
justed with each different color in a 
single paint line. (Different colors are 
different chemicals.) Difficulties are self- 
evident when specifications are written 
on pigment-vehicle-solids-solvent ratio. 


House paint pigments are composed of 3 
parts: prime pigments, modifying pig- 
ments & extenders. Current types & 
properties are indicated in following 
summaries: 


prime pigments: 

SS SI BT PEE ET ITY 

e free-chalking anatese titanium dioxide 
(good hiding, excellent resistance to dirt 
collection & mildew) (semi-chalking titan- 
ium calcium pigments may be mixed-in 
to delay chalking & washing) 


e semi-chalking anatese & rutile titanium 
dioxides 


(2 pigments above characteristically used 
for either whites or tints) 


e chalk-resistant rutile titanium dioxide & 
chalk resistant titanium calcium — pri- 
marily tint-base paints 

SR EB EOE EE ES 


modifying pigments: 

SS ES 

e@ lead — includes basic carbonate & basic 
sulphate white lead. (good water & mildew 
resistance — poor resistance to dirt col- 
lection during early life of film — high 
lead pigment content may give good ad- 
hesion at expense of checking & cracking 
failure) 

e leaded zinc oxide — in titanium type in- 
creases water resistance & reduces erosion 
failure, dirt collection & mildew 


@ zinc oxides — more & more use as sole 
modifying pvigment for titanium paints. 
if leaded zinc oxide pigments are ground 
too fine — then deterioration is rapid 

SS a 


extenders: 


Purpose of this material is to obtain 
equal or improved performance at lower 
cost. Paints using extenders can be 
formulated to equal quality of higher- 
cost paints without extenders. Common 
ingredients for this purpose are: magne- 
sium silicate, calcium sulphate « calcium 
carbonate. 
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oils & fortifying resins: 


Linseed oil is most common for house 
paint & is chemically refined for use in 
house paint to give better color in white 
& tints. Other oils used separately or 
in combination are treated or untreated 
soybean, tung-soya combinations & fish 
oils. 


primer or Ist coat: 
desirable factors: 


good hiding 

good sealing 

best possible adhesion 
resistance to checking 
resistance to cracking 
resistance to flaking 
ease of application 
low gloss 


Three main classifications of primers are 
based chiefly on zinc content: 
e zincless primers — fed spec TT-p-25, a 


carrying chalk-resistant rutile titanium 
dioxide for exterior wood is typical 


e low zinc oxide —leaded zinc oxide — 
similar composition to succeeding coats — 
generally contains titanium dioxide 


It is increasingly common to use chalk- 
resistant rutile titanium dioxide, regard- 
less of zinc oxide level. This pigment 
is superior to free-chalking anatese tita- 
nium dioxide in resistance to checking, 
cracking & erosion failure. However, 
adequate provision toward resistance to 
dirt collection « mildew must be in- 
cluded, such as zinc oxide in pigmenta- 
tion. bodied oils, resin fortification, or 
mildew inhibitors. 


lead-free paints: 


It has become increasingly common to 
market paints free, or relatively free, of 
lead. Reasons are: Increased self-clean- 
ing properties, resistance to cracking & 
lower cost of approx equal performance. 
Must be correctly formulated to account 
for increased mildew & drying charac- 
teristics. (ed: also less toxic) 


hiding power: 


Increased use of titanium gives greater 
hiding, but durability is dependent upon 
film thickness. Care must be taken not 
to spread too thin over easily hidden 
substrates. 


oil content: 


This factor has varied, depending upon 
availability : 
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e 5 tb/gal — before world war Il 
e 334 |b/gal — during world war Il 


e@ 334 Ib/gal to 5 Ib/gal — at present (de- 
pends upon producer) 


Low oil content gives better self-clean- 
ing & mildew resistance. Some manu- 
facturers hold that poor brushing & flash- 
ing can be corrected by formula manipu- 
lation without using extra oil. Titanium 
& lead-free pigments are often used in 


low-oil paint. 


bright colors: ' 
25 %-30% of paint sold is colored. Fac- 


tors affecting performance of bright 
colored house paints in oil type binders 
are the type & amount of: 


e titanium dioxide 
e@ zinc oxide 

e extender 

e colored pigments 


5 mildew inhibitors 


Manufacturers are continually striving 
to develop better resistance to fading 
while extending their color lines. Dark 
colors are especially subject to color fad- 
ing. One test indicates best results with 
following: 


relative fading resistance: 


BLUE phthalocyanine blue (1st) 
indanthrone blue (2nd) 
iron blue (3rd) 

GREEN phthalocyanine green (Ist) 
blend of Ist blue above & 
zinc yellow (2nd) 
blend of Ist above & light 
chrome yellow (3rd) 

RED iron oxide red (1st) 


azo pigment of parachlor- 


orthonitraniline (2nd) 
cadmium red (3rd) 
tolnidine red (4th) 


YELLOW minor differences in 5 pigments 
tested. in general, marked im- 
provements in color retention 
characteristics can be realized by 
replacing magnesium silicate ex- 
tenders with selected calcium car- 
bonate 
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alkyd type exterior paints (7): 
masonry: 


Different alkyd vehicles exhibit varied 
performance characteristics requiring 
manufacturer’s test of each product be- 
fore marketing. ‘Typical characteristics 
are as follows: 


staining: One objection to linseed oil 
paints is tendency to be stained by ad- 
jacent metals such as copper & galvanized 
screens, gutters, nails & miscellaneous 
hardware. High pH is indicator of 
staining ease. Conventional oil paints 
are about 6.5 whereas reduction below 
5.0 reduces or eliminates staining. 


Lead- & zinc-free paints fall below 5.0 
but require special formulation & ingredi- 
ents for all-round satisfactory perform- 
ance. Alkyds can be formulated lead- 
& zinc-free, producing desirable results 
in terms of non-staining properties while 
possessing excellent blister resistance & 
adhesion. Muldewcides are usually in- 
cluded in formulation. 


gloss; Amount of gloss is controlled by 
formulation (amount of diatomaceous 
silica) with alkyds showing superior per- 
formance to linseed oil in gloss retention. 


durability: Flat alkyds have indicated ex- 
cellent outdoor durability. Most ma- 
sonry surfaces can be satisfactorily 
painted with alkyds—even cement- 
coated-asbestos shingles. However, 
glazed asbestos shingles cannot be satis- 
factorily painted. Some manufacturers 
suggest exterior flat alkyds for all sub- 
strates, while others recommend use for 
masonry, shingles & shakes. 


Precautions must be taken when repaint- 
ing where bad moisture conditions exist 
in side walls or where zinc oxide is 
present in old paint. Under these con- 
ditions, complete removal of old paint is 
necessary. 


masonry: 


As stated previously, leadless alkyds are 
very adaptable to masonry surfaces. (7) 
However, this field has received much 
research & more recently chlorinated rub- 
ber paints, acrylics, polyvinyl acetates & 
copolymer latex systems have been de- 
veloped & tested. Some are marketed at 
present, some are still in development 


stage. 
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chlorinated rubber (9): This paint exhibits 
excellent alkali-, water- & fire-resistance. 
It also has unusually good wearing « 
abrasion resistance qualities for floor & 
trafhe paints, 


Suitable uses are: 


e@ masonry (cement, stucco, brick, conc, etc) 


e metals (pipe railing — even severe con- 
ditions, exposed steel, refineries, etc) 


@ maintenance paints 


@ primers or finish coats 


Due to excellent weathering « alkali re- 
sistance, this paint has been used success- 
fully on all parts of sewage treatment 
plants. It is good for spray locations, 
swimming pools & basement walls & can 
be used successfully on asbestos board, « 
it is easily brushed or sprayed. Drying 
time is less than 1 hr. 


acrylic emulsion (1): Typical of water- 
based latex system, this paint is “‘odor- 


less’ & has short drying time (30 
minutes recoating time). Introduced in 
1953, production doubled in 1954. In- 


terior & outdoor types — particularly 
useful on concrete, stucco, cinder block, 
wall board «& plaster. 


Very good alkali resistance. May be ap- 
plied on plaster 4 or 5 days old. May 
be used on rough surfaces, radiators, food 
storage rooms (no odor), cafeterias in 
constant use, & has also been successfully 
applied to swimming pools. Fading is 
not prevalent in light tints, & seashore 
applications can be recommended. AIl- 
though fair on wood, major use is ma- 
sonry materials. It will rust steel upon 
application. 


polyvinyl acetate (PVA) (12): This German 
developed system is typical of water- 
based latex group in ease of application, 
cleaning, quick-drying & lack of odor. 


Although primarily an interior paint, 
research indicates possible exterior uses 
on: 


e stucco 
e cinder block 


e plaster 


e other masonry materials 


Lowest priced of latex systems, develop- 
ment is under way to give better ad- 
hesion to wood, reduce chalking, prevent 
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iron-staining on cinder blocks, & enlarge 
color selection (limited because past pig- 
ment development based on alkaline ve- 
hicle instead of acid), 
copolymer latex systems (10): Generally, 
latex paints are not satisfactory for ex- 
terior wood applications. Exposure tests 
on various substrates thruout US have 
indicated difficulties for surface prepara- 
tion, bleeding of wood oils, staining tend- 
ency, chalking & color masking. This 
type gives its best results for strictly ma- 
sonry applications. Difficulties arise with 
steel lintels & miscellaneous hardware. 


PAINTING 
STRUCTURAL STEEL (2) 


Painting of steel for architectural ap- 
pearance costs far more than mere pro- 
tection of structure. 


Corrosion is caused by oxidation or elec- 
tro-chemical action. Both produce same 
result in steel—rust. Latter action 
causes largest amount of deterioration & 
is prevalent only when liquid water or 
humidity over 70% is present. 


Products of this reaction are alkaline — 
requiring paint which does not saponify. 


Electro-chemical corrosion is based upon 
electromotive potential differential be- 
tween differing metals or mixture with- 
in an alloy. (One amp potential can re- 
move 25 lb/yr of steel — some pipe lines 
have 300 amp differential, requiring spe- 
cial solutions). Since potential is al- 
most always present, small pinholes may 
be dangerous because total rusting may 
be concentrated, removing large amounts 
of metal from small areas. If this is 
at rivet or bolt heads, damage to struc- 
ture may result. 


Metals, such as aluminum & iron, as 
well as zinc & cadmium, should be sep- 
arated from each other by insulation 
(rubber, vinyl, asphalt-tapes, washers, 
mastics or paints). Red lead pigments 
should not be used on aluminum. Gal- 
vanized metal should be separated from 
steel. Paint is not solution to these prob- 
lems. It may concentrate reaction in 
minute pinholes « corrosion may take 
place in days instead of years. Good 
understanding of electro-chemical action 
& avoidance of water-pockets is best 
solution. 
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PAINT & PAINTING (conclusion part 1) | 


Painting over mill-scale may be as satis- 
factory as pickling. Weathered « wire- 
brushed finish gives shortest life to paint. 
Rust-inhibitive primers have been relied 
upon too heavily for their actual merits. 
Paint over pickled surface gives best 
durability. 


In painting steel where sandblasting or 
other costly cleaning methods are not 
practical, linseed oil is still recognized as 
most satisfactory vehicle for priming coat 
—slow drying & good wetting. (8) 
However, synthetics coming into greater 


use- are: 


e linseed oil fortified pure phenoic or 
alkyd varnish 


e straight alkyd — fast drying 


e straight phenoic varnish — fast drying — 
good water resistance. 


e modified epoxy ester types — fast drying 
& resistance to mild chemicals 


e chlorinated rubber — for highly chemical 
resistant finishes (good water & alkali 
resistance, but poor solvent resistance 
& tendency to brittleness) 

Vinyls require meticulous surface prep- 

On steel, sandblasting is neces- 

sary unless wire-brushing is substituted & 


aration, 


wash primer of polyvinyl butyral, zinc 


chromate, or phosphoric acid type. This 
primer is also good for galvanized iron & 
may be topcoated with oleoresinous paints 
as well as vinyls. (8) 


Extensive architectural specifications for 
painting of structural steel (interior & 
exterior) are available from: 


Steel Structures Painting Council 
4400 5th Avenue 
Pittsburgh 13, Pa. 


Recommendations for conditions of use 
of various systems are indicated. List of 
publications & costs are available. 


COLOR 


Customer interest has dictated expansion 
of number of available colors from man- 
ufacturers. Obviously, solutions were 
necessary which allowed practically un- 
limited ranges in hue, & at same time 


avoided unwieldy retail stocks. 


Current methods used today: 


e intermixes (requires mixing on job of 
measured amount — requires large con- 
tainers & may create wasted left-overs) 


later mixed at “color-bar”’ in stores 


TABLE 2— COMPARISON OF GENERAL PROPERTIES OF MASONRY PAINTS (5) 


property 
alkali resistance 
adhesion excellent 
decorative effects unlimited 
odor 
flammability 


wet wall application 


apclication ease good 
sensitivity to dirt low 
sensitivity to loose chalk low 
blister resistance varies 


recoating time 


self priming fair 
penetration excellent 
fungus resistance fair 


oleoresinous 


fair to poor 


mild to none 
flammable 


not recommended 


12 to 48 hours 
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synthetic rubber 


excellent 

good 

limited 

strong to mild 
flammable 

not recommended 
fair 

high 

high 

varies 

12 hours 

good 

poor 


excellent 
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e tube-tinting (provides wide range — 


mixed at store, accurate matching pos- 
sible) 


e matching of colors of different types of 
paint (wall & trim can be color-matched 
although different vehicles or gloss) 


e emulsifiable tube-tinting (used equally 


well in latex, oil or alkyd) 


illumination: Ability to perform seeing- 
tasks are related to light level produced 
by luminaires «& ceiling reflectivity. 
Brightness contrast is factor in produc- 
ing eye-fatigue. Color affects reflec- 
tivity & also quality thru brightness con- 
trast. supply for 
greatest illumination dictates highly re- 


flective white as most economical solu- 


Minimum power 


tion. Contrast between luminaire & 
ceiling may also be reduced. ‘Type of 
lighting has astounding effects upon ap- 
Grey & white take 


them. 


pearance of paint. 


on any color transmitted to 


Colored walls may completely change 
hue under varied lighting conditions. 


Whites have range of reflectivity from 
59% to 90%. “Mill-whites”’ are 
usually around 80% & recommended for 
industrial uses & ceilings. 


(to be continued) 


polyvinyl acetate 


excellent 
good 

limited 

very mild 
non-flammable 
good 

good 

low 

high 
excellent 

1 to 3 hours 
excellent 
poor 


poor 
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@ ARCHITECTURAL ABSTRACTS @ 


SPECIAL METHODS OF CONCRETING & INSPECTION 
AFTER CONCRETING (concluded from last issue) 


American Concrete Institute series: item 7 
by Paul Rice, technical director, ACI * 


curing : 


By “curing” of concrete is meant keep- 
ing it moist & warm so that hydration 
of cement can continue. Curing is es- 
sential to good surface condition & gen- 
eral quality of concrete. 


This discussion relates primarily to cur- 
ing at ordinary temperatures. 


Most specifications require that exposed 
surfaces of concrete containing normal 
cement be kept continuously moist for 
at least 7 days & many specifications re- 
quire 14 days of curing. MHigh-early- 
strength cements require less time (about 
¥Y4), & slow-hardening (slag & pozzo- 
lanic) cements require more time than 
normal cements. 


Preferred method of curing is use of 
continuous sprays or ponded water. 
Water should be applied on unformed 
surfaces as soon after concrete is placed 
as water will not wash cement or damage 
finish, & on formed surfaces immediately 
after forms are stripped. A liquid seal 
coat or waterproof paper is satisfactory & 
is especially effective in arid climates if 
one of wet-curing methods just listed is 
employed during first 2 hrs after un- 
formed surfaces are finished or formed 
surfaces are stripped. 


Forms kept wet provide satisfactory pro- 
tection against loss of moisture if ex- 
posed top surfaces are wet in such a 
manner that water will find its way down 
between concrete & forms. Under these 
conditions only, forms may be left on con- 
crete as long as practicable. Otherwise, 
they should be removed as quickly as 
possible so that prescribed curing may be 
commenced with least delay after placing. 


Wet burlap or cotton mats are valuable 
means of keeping unformed surfaces wet 
because they can be applied without dam- 
age to surface almost immediately after 
concrete is finished. Absorbent covers are 
also useful on formed surfaces provided 
contact is maintained with concrete sur- 
face. Preferably double thickness should 
be used. Soil-soaker canvas hose along 
top of work is excellent means of keep- 
ing burlap or cotton mats wet. 
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A sealing compound sprayed on concrete 
surface will retard or prevent evapora- 
tion of mixing water & is generally ac- 
cepted as satisfactory means of curing — 
particularly if preceded by wet-curing as 
previously described. High surface-tem- 
peratures occurring when surface is ex- 
posed to sun are avoided by white-pig- 
mented sealing compounds. In hot cli- 
mates, cover from sun at early ages is 
desirable. Surface to be sealed should 
still be moist when coating is applied. 


Application should be made with spray- 
ing equipment capable of applying 
smooth, even-textured coat. Normally 
only 1 coat is required, but under very 
dry conditions 2 coats are necessary, as 
minute “pin holes” in first coat will per- 
mit considerable evaporation. A visual 
check of completeness & uniformity of 
coverage is sufficient for white com- 
pounds & amount of materials used is 
compared with area of surface covered 
in any event. Sealers are not recom- 
mended for base course curing nor where 
they may damage bond of future finish 
materials, 
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Waterproof paper is satisfactory curing 
agent for flat work if it is held close 
against concrete surface, if seams between 
adjacent sheets of paper are tightly sealed 
& if paper is not damaged. In ad- 
dition to retarding evaporation of mixing 
water from concrete, paper tends to pro- 
tect concrete from contamination during 
construction. Paper should be non-stain- 
ing. Occasionally, concrete surface be- 
neath paper should be inspected «x, if 
found to be dry, rewetted & openings 
again sealed. 


protection from damage: 


Construction operations may injure con- 
crete already in place by overloading, 
jarring or surface marring. Continued 
jarring or vibration, if not severe, is not 
generally detrimental but heavy impact 
on green concrete is likely to disrupt 
mass & should not be permitted. Floors 
over which construction activities are 
carried on should be covered & project- 
ing ornament should be protected from 
falling materials. Nothing should be 
attached to projecting reinforcement. 


Underpinning «& protective sheetpiling 
should be left in place until concrete has 
hardened. Backfilling against concrete 
should be done only when concrete is 
strong enough to carry load & only if 
performed with care to avoid impact. 
Damage to waterproof coatings should be 
prevented by excluding sharp & heavy 
material from backfill near concrete & 
by puddling backfill to prevent future 
settlement. 


OS ARCHITECTURAL ABSTRACTS 


TESTING CONCRETE 


American Concrete Institute series: item 8 
by Paul Rice, technical director, ACI * 


TESTS TO DETERMINE strength of con- 

I crete specimens are not a necessary 
part of concrete construction, but they 
are valuable aid to inspection & provide 
record of quality « uniformity of con- 
crete. Strength tests are made either to 
check potential quality of concrete or to 
check probable development of strength 
in actual structure at given time. 


Inspector takes samples of concrete for 
test — molds specimens, cures specimens 
up to time for shipment or test — then 
either ships them to laboratory for test 
or tests them in field as prescribed. He 
should take great care to follow stand- 
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ard methods « thus avoid non-represen- 
tative results. High specimen strengths 
resulting from non-standard practices 
may “look good,” but are misleading « 
may be unsafe. On other hand, low 
specimen strengths resulting from non- 
standard practices are unfair to producer 
or contractor. 


Careful conscientious testing is only 
means of checking actual performance 
of materials « methods against require- 
ments specified. Anything less than 


* Most of material for this series is condensed 
from “ACI Manual of Concrete Inspection,” 1954 
edition 
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TESTING CONCRETE 


competent testing is merely wasteful ex- 
pense. Whenever quality of concrete is 
sufficiently important or questionable to 
justify any verification, nothing less than 
a complete test by competent inspection 
personnel should be specified. All too 
common practice on minor projects of 
requiring a few compression tests on 
cylinders made by contractor is valueless 
because results are meaningless. 


sampling of concrete: 


Ready-mixed concrete to be tested for 
acceptance should be sampled as it is 
delivered, since producer has no control 
over concrete after delivery & since segre- 
gation may occur in conveying devices. 
ASTM C172 recommends following meth- 
ods of sampling from mixes, hoppers, or 
transportation units: 


e@ construction mixers: 
pass a receptacle thru discharge stream 
at about middle of batch 


e revolving-drum truck mixers or agitators: 
take 3 or more portions in regular incre- 
ments thru discharge of entire batch — 
keep discharge gate open 
(note: although not specified, samples 
may be taken by passing receptacle thru 
discharge stream) 


Inspector should take samples himself. 
In any case, composite sample should be 
mixed with a shovel, & used immediately 
for specimens or tests. Amount of hand- 
mixing should be only that which will 
make sample uniform, especially if con- 
crete is air-entrained. Air-entrained con- 
crete used in slump or unit-weight tests 
should not be used in strength speci- 
mens, as air content may have been 
changed by manipulation. 


Location in structure of batch of con- 
crete from which sample is taken should 
be noted, together with pertinent data 
regarding appearance of mix, concrete & 
air temperatures, etc. 


In general, samples should not be taken 
near beginning or end of run — they 
should be representative of average con- 
crete placed during run. Samples should 
not be taken at regular intervals, nor 
with prolonged preparation which is 
evident to batching or mixing operator. 


TESTS OF FRESH CONCRETE 


consistency: 


Usually limiting-degrees of consistency 
are specified for each class of concrete. 
As discussed earlier, consistency should 
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be observed continually « tests made 
when observation indicates excessive 
change. Consistency should always be 
measured whenever sample is taken for 
tests to determine strength, air content or 
proportions. Slump test is usually em- 
ployed although other measures of con- 
sistency may be specified or permitted. 


measurement of entrained air: 


pressure method: This method (astm 
c231) depends upon principle that vol- 
ume of gas (in this case, entrained air) 
varies inversely with pressure applied to 
it. Container is filled with concrete, air 
pressure is applied by means of hand 
pump (thus compressing entrained air), 
volume is read, pressure is gradually re- 
leased, & volume is read again. Ap- 
paratus is so calibrated that difference in 
volume gives % of air directly. Method 
is considered adequate for all ordinary 
types of concrete & mortar, except those 
made with highly porous aggregates. 


volumetric method: This method 
(astM C173) consists in removal of air 
from sample of concrete by mixing with 
water in special weighing container 
called a pycnometer. Volume of air is 
calculated from unit weight of sample 
containing entrained air & unit weight 
of same sample after it is freed from air. 


gravimetric method: In this method 
(astM C138), air content is calculated 
from weights & specific gravities of ma- 
terials & unit weight of fresh concrete. 


It is necessary to determine surface- 
moisture content of aggregates. ‘“Theo- 
retical unit weight” of concrete, on air- 
free basis, is computed by dividing total 
weight of sample by total absolute 
(solid) volume of ingredients exclusive 
of air. Actual weight of concrete is de- 
termined by test. Difference between the 
2 unit weights, expressed as %, is air 
content of concrete (% of voids). In 
process of making this test, unit weight « 
yield of concrete are also obtained. 


If actual unit weights of a given con- 
crete with & without air-entraining agent 
are known, additional air content pro- 
duced by agent can be computed as 
difference between 2 unit weights, ex- 
pressed as %. If unit weight of air- 
free concrete is taken as constant, field 
testing is relatively simple, as only unit 
weight of air-entrained concrete needs to 
be determined from time to time. 
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unit weight: 


In standard test for unit weight of fresh 
concrete (ASTM C138) measuring con- 
tainers are used, (14 cf when nominal 
max size of aggregate does not exceed 
2’). Concrete is placed in 3 approx equal 
layers — each layer is rodded « side of 
measure is then tapped with rod 10 to 
15 times or until no large bubbles of air 
appear on layer. Measure is struck off 
level full with a flat cover plate. Excess 
concrete is cleaned off, & net weight of 
concrete is determined. Measure is cali- 
brated by weighing it full of water. 


analysis of proportions: 


In some cases, as in inspection of ready- 
mixed concrete not subject to plant in- 
spection, it may be desirable to check 
proportions of materials in fresh con- 
crete. For this purpose the Dunagan 
method is useful. Briefly, Dunagan 
method consists in weighing an 8 to 10- 
lb sample of concrete in air, weighing it 
under water with which it is stirred, 
wet-screening it thru No. 4 « No. 100 
sieves & — by means of computations in- 
volving specific gravity of materials — 
computing amounts of coarse aggregate 
(retained on No. 4 sieve), fine aggre- 
gate (passing No. 4 & retained on No. 
100 sieve), & cement (passing No. 100 
sieve). Corrections may be made for 
absorption of aggregates &« for overlap- 
ping sizes, as determined by separate tests 
on materials used in concrete. Method 
does not take account of entrained air. 


In order to determine % of concrete 
finer or coarser than a given sieve size, 
sample of concrete may be wet-screened 
on the particular sieve. This type of 
test is useful for studies of effectiveness 
of a mixer or of segregation in conveying 
devices or forms. 


STRENGTH TESTS 
number of specimens: 


Practically, number of specimens is based 
on kind of concrete, purpose of tests, & 
use to be made of results. Tests may 
be made on standard-cured specimens, 
field-cured (exposed) specimens, or both. 
It is desirable that each test represent 
average of 3 specimens, but some authori- 
ties feel that single specimens sampled 
from different points of structure pro- 
vide more useful information than same 
number of triplicate specimens sampled 
at one point. In general, min number 
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of tests is one test (3 specimens) for 
each type of curing specified/day or for 
each 250 cy — 2 for 28-day tests & one 
for a 7-day test. 


cylinders: 


Usual form of concrete specimen for de- 
termining compressive strength is cyl- 


| inder with height equal to 2x diameter. 


Standard size for aggregate of max size 
Mpto 2 iS.6.x 1277. 

For concrete containing given aggregate, 
effect of cylinder size alone is shown by 
following tabulation: 


for standard tests: 


cylinder size _ relative compressive strength 


2Xe AO SE7. 96 
3x On 06:3 
OMA WOO 
8x16 96.5 
12x24 D2 
18x36 86.5 
24x48 84.4 
36x72 82.2 


Greater the ratio of specimen height to 
diameter, lower the strength indicated 
by compression test. When cylinders or 
cores of non-standard shape are tested, 
equivalent strength of standard cylinder 
(height = 2x diameter) can be approxi- 
mated by multiplying observed compres- 
sive strength by corresponding factor 
given in following tabulation (AsTM 


c42): 


for non-standard tests: 


ratio of height 
of cylinder or core 
to diameter strength correction factor 


For rough comparisons, same factors may 
be applied to unit compressive strength 
of cubes & prisms, considering least 
lateral dimension of cube or prism as 
diameter of equivalent cylinder. 


molding specimens: 

Mold should be substantially watertight 
so that water will not be lost from speci- 
men. Metal cans make excellent molds. 
Use of cardboard molds which are not 
smooth & adequately waterproofed may 
result in relatively low indicated con- 
crete strengths. 
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Sample of concrete should be dumped 
upon a non-absorbent watertight plate « 
mixed just enough to make it uniform, 
a consistency test made, & specimen mold 
filled. All operations of sampling x 
molding concrete should be done with- 
out delay, as considerable evaporation & 
stiffening may occur within a few min- 
utes. 


A cylindrical mold is filled in 3 layers; 
each layer is puddled with 25 strokes of 
a 98” x 24” round bullet-pointed metal 
rod. ‘Top is struck off & specimen cov- 
ered with glass or metal plate to prevent 
evaporation. 


As mold is being filled, concrete should 
be placed from different directions, in 
order to avoid accumulation of coarse 
aggregate at one side. Operator should 
correct any visible segregation of coarse 
aggregate, by hand if necessary. Com- 
panion cylinders should be molded 
simultaneously. 


When specimen has been molded, an 
identifying number should be scratched 
on surface. When mold is removed from 
a cylindrical specimen or before speci- 
men is capped, identifying mark should 
be placed on side of specimen by means 
of black waterproof crayon, lead pencil, 
or paint. 


curing specimens: 


Standard-cured specimens indicate po- 
tential strength of concrete — they are 
made to check adequacy of mix design 
or as basis for acceptance of concrete. 


Field-cured specimens indicate degree to 
which strength is affected by actual con- 
ditions of temperature & moisture — 
they are used to determine when struc- 
ture may be put into service. 


standard curing: astm c31_ requires 
that during first 24-hrs field-made speci- 
mens (cylinders or beams) to be stand- 
ard-cured be kept in a locked storage 
box so constructed & located that its air 
temperature when containing concrete 
specimens will remain with 60°-80°F. 


Specimens should be removed from molds 
at end of 24 hrs & should then be stored 
in laboratory in moist condition at tem- 
perature within 65° to 75°F until time 
of test. A “moist condition” is defined 
as that in which free water is main- 
tained on surfaces of specimens at all 
times. Specimens should not be exposed 
to a stream of running water, however. 
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If specimens are to be stored in water, 
a saturated lime solution should be used. 
It should be kept in mind that tempera- 
ture within damp sand & under wet 
burlap will usually be lower than tem- 
perature of surrounding atmosphere. 


field curing: During first 24 hrs, test 
cylinders for determining when struc- 
ture may be put into service should be 
stored in a box, as just described for 
standard-cured specimens. “They should 
then be removed from molds & stored in 
structure as near to point of sampling 
as practicable; they should receive same 
protection from elements on all surfaces 
as is given to portions of structure which 
they represent. “They should then be 
sent to laboratory, & immersed in water 
at laboratory temperature until time of 
testing. 


In simulating weather conditions, it 
should be kept in mind that specimens, 
which are relatively small, are more 
quickly affected by freezing or drying 
conditions than concrete in structure. 


handling & shipping specimens: 


Specimens should be protected at early 
ages from jarring & vibration, & at all 
ages from damage by rough handling. 
They should be maintained upright until 
they have hardened. Careful standard 
treatment of test specimens is absolutely 
necessary — otherwise test results are 
misleading. 


Specimens to be standard-cured should 
be shipped to laboratory at age of I day, 
as soon as they have been taken from 
storage box. If cardboard or tin molds 
are used, specimens are shipped in molds. 
If reusable metal molds are used & are 
removed at job, cylinders should be 
packed in wet cushioning material such 
as sawdust or burlap. 


Each shipment of specimens should be 
accompanied by complete identification & 
pertinent data regarding conditions 
under which specimens & tests were 
made. In general, information should 
include date, location in structure from 
which sample was taken, mix, consist- 
ency, concrete & air temperatures, cur- 
ing method, kind of test, & age at which 
test is to be made. 


age of test: 


Tests at early ages are desirable. Usual 
age of acceptance test to determine 
strength of concrete is 28 days, but often 
tests are made at age of 7 days. Under 
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CONCRETE TESTING (concluded) 


given conditions, relationship between 
28-day strength « that at an earlier age, 
say 7 days, can be established by tests — 
thereafter earlier tests may be used for 
control purposes. For high-early-strength 
cements, a test at 1 or 3 days is indica- 
tive of ultimate strength that may be 
attained. 


strength tests: 


Under similar conditions of preliminary 
curing, a compression specimen will ex- 
hibit apparent strength perhaps 25% 
higher when tested dry than when tested 
damp. Specimens to be tested damp 
should be covered with damp burlap up 
to time of actual placement in machine 
— even an hour’s exposure of a 6 x 12” 
cylinder to laboratory air has been found 
to increase apparent strength about 10%. 


Specimens that are obviously defective 
should be disregarded, as results are not 
indicative of strength of concrete repre- 
sented by specimens. An additional rule 
is to discard any specimen strength of 
which is 15% below average of group 
of specimens. In general, results of tests 
on individual specimens of concrete are 
considered accurate only within perhaps 
10-20% — undue weight should not be 


given to results of a single test. 


enforcement of strength 
requirements: 


When strength is basis of acceptance of 
concrete, it is usually specified that aver- 
age strength indicated by tests of stand- 
ard-cured specimens shall at least equal 
specified value — further, limit is placed 
on % of specimens which may fall a 
given amount below required value. 
ASTM C94 for ready-mixed concrete spe- 
cifies that average of all strength tests 
representing each class of concrete, as 
well as average of any 5 consecutive 
strength tests representing each class of 
concrete, shall be equal to or greater 
than specified strength, «& that no 
strength test (average of 3 specimens) 
shall have an average value less than 
80% of specified strength. 


If average strength of standard-cured 
control cylinders for any portion of 
structure falls below compressive 
strength required by design, specifications 
or building codes may require changes 
in proportions of concrete for remaining 
portions of structure (act 318). They 
may also require additional curing, tests 
of cores, or load tests on portions for 
which specimen strengths are low. In 
event that ready-mixed concrete fails to 
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meet specified strength requirements, 
AsTM C94 provides for arbitration to de- 
termine what adjustment, if any, should 
be made. 


If average strength of field-cured speci- 
mens falls below required strength, con- 
tractor may be required to make changes 
in conditions of temperature & moisture 
necessary to secure required strength. In 
addition, where there is doubt as to 
quality of concrete in structure, core tests 
or load tests may be required. 


strength of hardened concrete 
from structures: 


As acheck on quality of concrete actually 
cast in structure, specimens of concrete 
for test may be cut from structure after 
concrete has hardened. Specimens may 
be either beams or cylindrical cores. 


Usually concrete should be at least 14 
days old. Care should be taken to se- 
cure undamaged specimens. Specimens 
should be soaked in water at room tem- 
perature for 40-48 hrs immediately be- 
fore being tested, so that they will be 
tested in a moist condition. 


cores: 


A core specimen for strength test should 
have a diameter at least 2x, & preferably 
3x, maximum nominal size of coarse 
aggregate. Length of specimen should 
be as nearly as practicable 2x diameter 
— for other shapes correction factors de- 
scribed earlier can be applied to de- 
termine equivalent compressive strength 
of a core of standard shape. Preferably 
axis of core should be perpendicular to 
bed of concrete as originally placed. A 
core taken perpendicular to a vertical or 
inclined surface should be taken from 
near middle of lift, «& a diamond drill 
should be used. For cores taken per- 
pendicular to a horizontal surface, a 
shot drill is satisfactory. 


Ends of core should be ground or capped 
so as to present plane surfaces against 
which load is applied, « length & average 


diameter of core should be measured to 


0.1%. Method of testing in compression 
is same as that for molded cylinders, 
previously described. 


load tests on structure: 


Load tests may be required when test 
specimens fall below required strength, 
or when portion of structure has been 
cast not in accordance with specifications, 


. BULLETIN OF THE AMERICAN 


or when there is reason to believe that 
concrete has become frozen or otherwise 
damaged. 


When a load test of a floor member is 
required, act 318 requires that member 
or portion of structure under considera- 
tion be subjected for 24 hrs to superim- 
posed load equal to 2x live-load plus 
% dead-load. If, either during test or 
upon removal of load, deflection is ex- 
cessive or failure is evident, either struc- 
ture should be modified to make it ade- 
quate for rated capacity or — where 
lawful —a lower rating with regard to 
permissible loads should be established. 


hammer tests: 


A practical test for quality of hardened 
concrete in structure is that of striking 
it with a hammer. ‘Test is not quantita- 
tive nor is it standard, yet some experi- 
enced inspectors have found it useful to 
estimate hardness, to detect poorly 
bonded toppings or facings & to detect 
honey-combed areas beneath 
Preferably same hammer should be used, 
& blows should be uniform. 


_A mechanical test hammer is available, 


which measures rebound of a spring- 


propelled plunger from concrete surface - 


against which apparatus is held. ‘Test 
data indicate a reasonable correlation be- 
tween rebound distance & strength of 
concrete. Properly calibrated under 
given conditions, such a device should be 
useful in estimating strength of concrete 
in structure. ‘Test is simple & non-de- 
structive. 


unit weight: 


Sometimes it is desired to determine unit 
weight of hardened concrete, in order to 
check yield or density of concrete, Pref- 
erably shape of sample should be such 
that volume can be determined by meas- 
urement—in this case dimensions 
should be measured to 0.01”, specimen 
weighed to 0.01 lb, « weight pcf reported 
to 0.1 lb. If specimen is of irregular 
shape, volume can be determined by dis- 
placement of water after specimen has 
been saturated. 


cement content: 


A chemical test to determine approx 
cement content of hardened concrete is 
described in astm c85. It is not appli- 
cable to concretes containing certain ag- 
gregates or admixtures which liberate 
soluble silica under conditions of test, 
such as slag, diatomites & sodium silicate. 
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EDUCATIONAL SPECIFICATIONS (PART 1 OF 2) 


by Russell E Wilson * (abridged by permission from series of articles in Nation’s Schools 


FAH new school plant should be 

built three times. First ‘‘build- 
ing’ is by educators, in form of writ- 
ten educational specifications which 
describe educational program — 
second is by architect, in form of 
architectural specifications & work- 
ing drawings which interpret educa- 
tional programs needs, & third is by 
skilled craftsmen, in form of com- 
pleted building constructed accord- 
ing to instructions of architect. 


Greatest waste in school construc- 
tion in recent years results from 
lack of sufficient attention to first 
step — educational planning. Even 
where educational planning is con- 
sidered important, it is not usually 
carried to point of preparing de- 
tailed description of educational 
program to be housed. 


This description is often called the 
educational specifications. They in- 
clude detailed description of groups 
of pupils to be housed — kinds of 
educational activities to be carried 
on in each separate room, & kinds & 
amounts of equipment, supplies & 
furniture to be installed or stored in 
each part of building, including con- 
sideration of future expansion. 


To date, greatest efforts by educa- 
tors to obtain economies in construc- 
tion have been thru their architects. 
Efforts of educators & architects to 
produce modern, functional, clean, 
simple structures have produced 
major economies apparent to any- 


* Former Assistant to the Superintendent & 
Director of School Building Planning, Pub- 
lic Schools, Dearborn, Michigan. 
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one who makes even. superficial 
comparison of school buildings con- 
in the 20s with those 
While 
economies have been substantial, 
they have been essentially face lift- 
ing or cleaning-up & simplification 


structed 
erected since world war lI. 


of building materials & methods. 


Gothic towers & Roman columns are 
now considered expensive & un- 
necessary. Wecan list such physical 
improvements as better lighting, 


controlled thermal environment, 
effective use of color & new deco- 
rating schemes. Much of this good 
work is due to initiative & imagina- 


tion of school architects. 


While school 
tinue to make further economies in 


architects will con- 


school building construction, _ it 
seems likely that they have already 
made their greatest contribution by 
changing from ornate, historical 
structures to modern, functional ar- 
chitecture with more space per dol- 
lar expended. Next major improve- 
ment (& resultant economy) in 
school buildings lies with educator 
& amount & kind of educational 


planning he does for each school. 


A few years ago there was great 
objection among architects to build- 
ing new schools from prewar blue- 
prints. Now educators are begin- 
ning to think about a similar prob- 
lem — mistake of building new 
schools to house prewar educational 


programs. 
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We are recognizing that greatest 
waste in school building construc- 
tion in 1954-55 was brought about 
because many educators failed to 
give architects a well-thought-out 
description of their educational pro- 
gram. In fact, many school archi- 
tects report that they. were not given 
a written description of any school 
program, old or new. Only informa- 
tion they obtained from school 
officials before they started to work 
were two small bits: approx number 
of children to be housed & approx 


amount of money available. 


This lack of information results in 
buildings that do not fit today’s best 
educational concepts. For example, 
1000s of high school auditoriums 
continue to be built from plans de- 
veloped many years ago to accom- 
modate orators of William Jennings 
Bryan era. These auditoriums are 
complete with stage & all trappings 
& paraphernalia of legitimate stages 
of two decades ago. 


Whether a large spectator type of 
auditorium is desirable in a high 
school depends upon wishes of local 
community leaders & educators. 
However, since an auditorium of 
this type represents a major por- 
tion of cost of a high school building 
& since it probably is most unused 
area within the building, it is de- 
sirable to reexamine basic educa- 


tional concepts behind such a unit. 
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Certainly, modern arts of communi- 
cation — radio, public address sys- 
tems, television, filmstrips & motion 
pictures — have caused the passing 
of great orators. Modern techniques 
' of stage scenery & lighting have out- 
} moded tremendous backstage areas 
& machinery of old legitimate thea- 
ters. Modern audio-visual tech- 
niques & equipment have pervaded 
up-to-date daily classroom instruc- 
tion. 


Other concepts have emerged, such 
as effectiveness of group work as 
compared to old lecture-audience 
situation & direct participation in 
physical & mental recreation rather 
than crowds of spectators observing 
a few star performers. These con- 
cepts raise grave doubts about con- 
structing an auditorium —a most 
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prominent & perhaps expensive part 
of high school building — fre- 
quently, however, determined upon 
for community uses rather than edu- 
cational. Another case requiring 
new diagnosis is the school library. 


In past, & unfortunately many times 
in present, school libraries appeared 
to be cathedrals for learning but, in 
reality, were mausoleums for books. 
Trappings & decorum characteristic 
of high school libraries would glad- 
den heart of a funeral director. To 
many this is complete antithesis of 
library’s purpose, for books are 
made to awaken minds of children 
& to let imagination take flight. 


Auditorium & library are only two 
examples of rethinking that must go 
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on, & is going on, before a building 
can be designed to fit the educa- 
tional program. 


no trespassing on architect: 


Much so-called educational plan- 
ning contributed by educators in 
postwar building period is invasion 
of proper planning field of archi- 
tects. Without recognizing that they 
are trespassing, school officials tell 
architect that they would like to 
have bricks used here, tile used 
there, rooms of particular size for 
this common situation, a certain 
number of prescribed stories, & a 
specific brand of heating or venti- 
lating system. In extreme instances, 
even blueprints have been prepared 
by educators & solemnly handed to 
architects. 


a 
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EDUCATIONAL SPECIFICATIONS (continued) 


rr 


While playing architect, educators 


often overlook their real role in 
building schools — that is, to give 
architect best description possible of 
how building will be used & charac- 
teristics of users. (ed: suggested 
space requirements for some special 
educational uses may be helpful — 


others may be governed by codes). 


This lack of proper communication 
between architects & educators has 
been a major cause for construction 
of many educationally unsound & 
financially un-economical buildings. 
In history of school building plan- 
ning, there is no long-established 
tradition & practice for educators to 
tell with fairness & specificity their 
educational desires. Now, it is be- 
lieved that by adopting medium of 
educational specifications, educa- 
tors can be placed in direct com- 


munication with school architects. 


saves time & money: 

By having at his disposal a clear 
statement of a desired educational 
program which has official approval 
of a board of education, an archi- 
tect can then proceed to his plan- 
ning directly. In many cases, this 
will eliminate a long & trying period 
in which architect presents prelimi- 
nary plans over & over again to 
school officials & board of educa- 
tion. 


Since most educators & architects 
have never actually prepared or seen 
a set of educational specifications, 
these specifications can best be des- 
cribed by comparing them to archi- 
tectural specifications. Both are 
necessary for a well-planned, well- 
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built school building. Architectural 


specifications describe a _ school 
building in terms of physical ma- 
terials, dimension & shapes. In many 
instances they describe precisely 
even processes to be used in con- 


struction. 


Educational specifications describe 


educational program in terms of 
processes & activities to be carried 
on by various groups that use build- 
ing. More precisely, while architec- 
tural specifications describe physi- 
cal materials & measurements for 
schoolrooms, educational specifica- 
tions describe people & what they 


will do within classrooms. 


facilities listed: 


For example, while architectural 
specifications might say that a par- 
ticular classroom is to have walls of 
masonry & floor covering of asphalt 
tile & is to be 30’ long & 26’ wide, 
educational specifications intended 
to describe same situation might 


say: 


This room is to be used by various 
groups of pupils, with max number 
of 30. Pupils will occupy room thru- 
out normal school day & will engage 
in reading, individual seat work, in- 
They 
will use items listed. (Here is given 
specific number of chairs, tables & 
desks, listed by size & shape). Fur- 
ther, in carrying out various activi- 
ties, pupils will need to have avail- 
able within this space hot & cold 
running water, electrical outlets & 
other conveniences to be named. In 
order to execute program efficiently, 
there should be available to pupils 
& stored within this space various 


formal games & dramatics. 
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items of movable instructional 
equipment, including record player, 
stated amounts of paper, books, 
paint & like. 


Architectural specifications norm- 
ally start out with statement of gene- 
ral conditions of contract. Educa- 
tional specifications should begin 
with statement of general philoso- 
phy of educational program. As 
next step, architectural specifica- 
tions describe various standards of 
workmanship & various processes to 
be used in construction. This offers 
direct parallel to description of 
methods & educational goals that 
should appear in educational speci- 
fications. 
chitectural specifications frequently 


become specific & list in great de- - 
tail all special materials & all special 


building techniques to be used in a 


particular part of the building. 
Again, there is a parallel — educa- 
tional specifications should list 


teaching materials & room equip- 
ment room by room. 


Essential differences between educa- 
tional specifications & architectural 
specifications are that educational 
specifications are written descrip- 
tion of an environment in which an 
educational system is to operate & 
architectural specifications are writ- 
ten description of how a plant is to 
be constructed, to operate & to look. 


For instance, educators, in describ- 
ing surroundings they consider de- 
sirable for students, would say that 
they believe classroom should have 
homelike atmosphere, which will 
create in student a feeling of well- 
being & mental poise & which will 
stimulate him to mental activity. 
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Educator might even go further & 
say that classroom should produce 
maximum of physical comfort, such 
as might be achieved by good ven- 
tilation, good lighting & comfortable 


» chairs & tables. 


This understanding reserves for ar- 
chitect the responsibility for desig- 
nating kind & source of light, colors 
in classrooms, & type of heating & 
ventilating system. 


a different vocabulary: 

Architect, in turn, after considering 
educational specifications, should 
be free to use an entirely different 
vocabulary. His description of same 
classroom might say that to produce 
conditions desired by educators in 
this classroom the room should be 
xX’ long & X’ wide, with ceiling 
height of X’X” —wall surfaces 
should be of this specific building 
material & that specific building ma- 
terial — & wall colors should be as 
indicated on his color chart, & room 
trimmings, such as doors, windows, 
wainscots & curtains, should be of 
particular design, color & texture, as 
specified. Further, to create kind of 
physical conditions appropriate to 
carrying on educational activities 
prescribed by educator, a particular 
kind of lighting, heating & ventilat- 
ing system is required. 


If educators responsible for planning 
of school buildings can develop bet- 
ter methods of communicating their 
thoughts on educational programs 
to school architects, there seem to 
be real possibilities of accomplishing 
great gains in educational efficiency 
of future school buildings. In recent 
years a sufficient number of educa- 
tors have prepared educational spe- 
cifications for new buildings so that 
some significant recommendations 
can be made now, based on their 
experience. 
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Recommended Content for Educational Specifications 


General Considerations 


BRIEF DESCRIPTION OF EDUCATIONAL PLAN 
Program considerations 
General statement of philosophy 
General characteristics of the community 
General characteristics of the student body 
General characteristics of the curriculum 
General relationships of this school to the school system 


Administrative considerations 
Description of attendance area 
Description of grades and groups to be accommodated 


Anticipated enrollments by (1) grades, (2) years, and (3) courses 
Personnel requirements 


BRIEF DESCRIPTION OF PHYSICAL PLAN 
General character of the building 
Architectural style 
General type of construction 
General atmosphere to be created by the building 
Major sections or units of the building 
Preferred number of stories 


General facilities required in the building: instructional, noninstructional and 
community use areas 


General characteristics of the site: location, size and dimensions, physical 
description (topography, soil, and so forth), and available public utilities 


Detailed Statements of Desired Spaces and Educational Program 
INSTRUCTIONAL SPACES 


Required numbers and kinds of rooms 
Descriptions of the program, functions and facilities for each room 
Sizes and kinds of groups to be accommodate 
Teaching methods 
Types of class activities 
Location and relationship to other facilities 
Physical arrangements and features 
Descriptions and lists of the equipment, furniture and materials 


NONINSTRUCTIONAL SPACES 

Required numbers and kinds of rooms 

Descriptions of the functions and facilities for each room 
Sizes and kinds of groups to be accommodated 
Types of activities to be provided for 
Location and relationship to other facilities 
Physical arrangements and features 
Descriptions and lists of the equipment, furniture and materials 


Detailed Statements of Desired Site Arrangements and Development 


INSTRUCTION AND RECREATION FACILITIES: outdoor class areas, free 
play areas, organized game areas, and equipment requirements 


ARRANGEMENTS FOR SERVICE FACILITIES AND BEAUTIFICATIONS: 
landscaping requirements, service drives, parking requirements, sidewalks and 
approaches, and pupil transportation requirements 


Detailed Statements Regarding Physical Details of Building 


STRUCTURAL DETAILS: lighting, acoustical, hardware and lock systems, floor, 
and wall surface 


MECHANICAL SYSTEMS: ventilation, plumbing and heating 


UTILITY SERVICES: electrical power systems, fire alarm systems, gas service, 
sewage systems, communication systems, clock and program systems, and 
water supply ; 


Detailed Statements Regarding Financial Plan for Project 


FUND RAISING PROGRAM 
ALLOCATIONS OF MONIES 


Professional fees and services 
Site acquisition and development 


Furniture, equipment, and materials 
Construction contracts 
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EDUCATIONAL SPECIFICATIONS (conclusion part 1) 


planning content for educational 
specifications 


Use of improved education plan- 
ning procedures will affect external 
& internal appearance of future 
buildings more than has the archi- 
tectural revolution in school building 
design. Educational specifications, 
describing in detail a desired edu- 
cation program & as bulky as a 
padded master’s thesis, have been 
painstakingly prepared by educa- 
tors across the nation — Scarsdale, 
NY — Plainfield, NJ— Dearborn, 
Mich — Janesville, Wis — Grand 
Island, Neb — & San Mateo, Calif. 


More educationally-efficient schools 
resulting from efforts of educators 
in these & other school districts de- 
serve consideration of all educators 
concerned with school building plan- 
ning. 


School districts that have enthusias- 
tically reported on use of educa- 
tional specifications cause predic- 
tion that practice of preparing them 
for each new school building will be- 
come as common in future as pres- 
ent practice of preparing general 
school building surveys. 


Materials & information in a set of 
educational specifications constitute 
a substantial document comparable 
in size & form to general architec- 
tural specifications. In actual prac- 
tice, information included by vari- 
ous school districts to date has taken 
many forms. Much information can 
be presented as_ straightforward 
written composition. Statements of 
philosophy & descriptions of various 
teaching situations & teaching meth- 
ods adapt to this form. Enrollment 
statistics can be presented in tabu- 
lar form or in charts & graphs. Other 
information, such as required or de- 
sired spatial relationships between 
various instructional units, can be 
shown diagrammatically. 


Style of writing is important. Major 
task for planning committee is to 
present a word picture of projected 
school program. These words should 
describe such things as: 

@ various aspects of classroom activities 

& procedures — kinds & frequencies 
@ groups — sizes & time schedules 


materiais, such as books, supplies, equip- 
ment & furniture — kinds & amounts 
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To be of most value, educational 
specifications should be written so 
that they can be read & compre- 
hended by noneducational or non- 
professional groups such as might be 
found in various community organ- 
izations & by architects & their staff 
members. 


Considerations affecting style 
should be vocabulary readily com- 
prehended by laymen & architects 
& descriptions of educational pro- 
gram that will allow architect free- 
dom to use his creative design 
ability. As educators approach task 
of preparing a set of educational 
specifications they should be pri- 
marily & professionally educators. 
They are not expected to be master 
plumbers, draftsmen or brick ma- 
sons, &, definitely not architects. 


Recommended contents for educa- 
tional specifications can be sum- 
marized in three major areas: 

e philosophy & curriculum 

@ administration organization 


@ noninstructionai service requirements 


Development of these 3 major areas 
can be approached in a variety of 
ways. For example, a recent school 
planning guide issued by the state 
of Michigan listed 25 leading ques- 
tions for a local school building 
planning group to answer. This list 
includes such questions as how will 
groups using building be organized? 
What curriculums or programs will 
be housed? What special activities 
will require specially designed facili- 
ties? 


Another approach to educational 
specifications is illustrated —a rec- 
ommended contents outline derived 
from study of educational specifica- 
tions prepared by local school offi- 
cials & from review of various recom- 
mendations made by school plant 
authorities. (see table p. 23) 
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Even in such a listing as this one 
effect is to place undue emphasis on 
many mechanical & architectural 
aspects of building. Description of 
educational program & how it is in- 
tended to operate are most impor- 
tant. These considerations should 
make up major bulk of information 
included in a set of educational 
specifications. They should not be 
overshadowed by descriptions of how 
building is to be constructed & to 
look, for this is architect’s province. 


This new vehicle for educators to 
use in communicating educational 
information will help to make sub- 
mission of educational information 
to architects a normal procedure in 
school building planning. There is 
no excuse now for submission of 
educational data to school archi- 
tects to be left to accident or to 
whims of a particular educator. In- 
stead, as a regular procedure, edu- 
cators under all circumstances of 
building a new project should sub- 
mit, as a matter of course & as a 
matter of record, a good, lengthy 
statement of their educational pro- 
gram in form of educational specifi- 
cations to architect assigned to proj- 
ect. Conversely, architects should 
expect such statements to be readily 
available from their 
clients. 


educational 


Benefits from preparing educational 
specifications, as reported by educa- 
tors who have had experience with 
this school building planning tech- 
nique, are of 3 kinds: 


@ benefits to school system in improving 
its regular activities, such as curriculum 
development 


e benefits of direct value in planning a 
specific new school, such as forecasting 
precise personnel requirements 


e benefits in facilitating work of school 
architect, such as _ providing tangible 
basis for estimating cost of proposed 
project 


(to be concluded in next issue) 
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committee appointments: 


| Yelbert D Ehresman, Institute repre- 
| éntative on ASA Sectional Committee 
A17, has been appointed as The Insti- 
tute’s representative on the newly formed 
ASA Sectional Committee A113, Park- 
| ing Garage Equipment. 

+R Gommel Roessner, AIA, of Central 
Texas Chapter, has been appointed In- 
stitute’s representative on the Standing 
Committees for Commercial Standards 
CS204-56, Standard Stock Wood Awn- 
ing Windows & Projected Awning «x 
Stationary Sash Units, « (CS205-56, 
¢ Standard Stock Wood Casement Units. 
_ James B Newman, AIA, « Frederick C 
) Genz, AIA, both members of the New 
York Chapter, have been reappointed as 
The Institute’s Representative « Alter- 
nate, respectively, on the ASA Construc- 
tion Standards Board for a 2-year period 
beginning Jan 1956. 


new member of Producers’ council: 
Overhead Door Corporation 
Hartford City, Indiana 

Richard D Tyler 

National Representative 


acceptability of products 
federal housing administration: 


AIA BULLETIN is publishing a listing of 
— certain individual products which FHA 
y Washington offices have indicated to 
their field offices are suitable for certain 
uses in property offered as security for 
an insured mortgage. Listing of prod- 
ucts in this manner does not indicate 
AIA endorsement of product. “This is 
a service to our members who are de- 
signing projects for which FHA mort- 
gage insurance may be sought. 
In the case of each of these products 
there are limitations agreed upon by pro- 
ducer & FHA. ‘These limitations are 
fully recorded in all field offices of FHA. 


(See previous lists in AIA Bulletins: Jan- 
Feb 1955:8; Mar-Apr 1955:60; July-Aug 
1955:124; Sept-Oct 1955:151) 


Giant thick butt asphalt strip shingles 
US Gypsum Company 
Silent glide window 
Silent Glide division, Lee Millwork Cor- 
poration 
Harris ‘‘Bondwood” flooring 
Harris Manufacturing Company 
Powder actuated drive pins ; 
Powder-Power Tool Corporation 
Forest hardboard siding 
Forest Fiber Products Company 
Pierson sashless window—model B 
Through-the-wall frame 
Ernest Pierson Company 
Silvara stone 
Kingston Lumber Company 
“Fastinge’’ no-mortise hinges 
) No-Mortise Hinge Company 
De luxe 300 square butt shingle 
‘Globe Roofing Products Co, Inc 
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Blend-air heating & air conditioning 
systems 

The Coleman Company, Inc 
“Insul-pipe”’ 

Gustin-Bacon Manufacturing Company 
Bostitch staples for application of asphalt 
strip shingles 

Bostitch 


240 250 255 
asphalt strip shingles 

Lloyd A Fry Roofing Company 
Doweloc floor plank 

Edge Grain Timber Products, Inc 
Celotex double coverage sta-lock shingle 

The Celotex Corporation 
Lo-leyl 10’ selyedge edge slate roll roofing 
Lo-levl 12’’ selyedge edge slate roll roofing 

Lloyd A Fry Roofing Company 
Rotbar No 5 

Glas-Kraft, Incorporated 
““Powernails”” 

Powernail Company 
Transite plumbing vent pipe 

Johns-Manville Sales Corporation 
““Fabroid”’ 

Weatherguard Products Corporation 
“ES/Nail” (improved) 

E S Products, Inc 
Carey fire-chex ‘’400” 

The Philip Carey Manufacturing Company 
Mule-hide town & country shingles 

The Lehon Company 
Insuiduct 

Smith & Kanzler Corporation 
Texture one-eleven 

Members of Douglas Fir Plywood Assoc 
Celotex el rancho shingle design roll roofing 

The Celotex Corporation 
Richkraft 65 

The Richkraft Company 
“Aluminum-lock shingle” 

Aluminum-lock Shingle Corporation 
Mohawk “‘moduflex”’ panels 
A hollow core non-load-bearing partition 
panel construction 

Mohawk Flush Door Company 
Sisalkraft vaporstop 

American Sisalkraft Corporation 
Sisalkraft moistop 

American Sisalkraft Corporation 
Upson underlayment (waterproofed) 

The Upson Company 
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unsightly expedient for mail classification in 
office building lobby 
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something new in mail facilities: 


February 1955 issue of SKYSCRAPER 
MANAGEMENT describes an unusual mail 
collection facility installed, in coopera- 
tion with US Post Office, in an office 
building in Boston, Mass. 


Depositing of mailable matter in pack- 
ages for “‘local” & “out-of-town” delivery 
is of mutual advantage to post office & 
patron, resulting in greater quantities 
of out-of-town mail being dispatched to 
earlier trains & planes. 


To accommodate handling of bundled 
mail so-called “cooperative mailing 
racks,’ consisting of portable racks sup- 
porting a series of mail sacks, are some- 
times placed in lobbies of office buildings 
by local post offices. 


Each receptacle is connected with a con- 
tainer to which only postman has access. 
Facility is capable of expansion to pro- 
vide openings on each floor for “local,” 
“air-mail,” & “out-of-town” mailings. 


This avoids necessity of placing mail 
matter too large for the chute on the 
mail chute box or on floor under it 


which detracts from appearance of lobby. 


& becomes a matter of concern for safety. 


The new facility supplements mail chute, 
which permits letters to be deposited 
from upper floors, & provides in the lobby 
a series of receptacles in a flush mounted 
panel for bundled local, air mail, out-of- 
town letters, & parcels. 


tenant-classification facility speeds handling 
of specialized mail 
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architects look at fire problem & do 
something about it * (concluded) 


If a little thought is put to it, stairways 
can be designed so that a hose can be 
more easily pulled up the well. It is our 
intention to call this to attention of our 
members, although we believe modern 
stairway design is usually good in this 
respect. 


Formerly, you could easily open holes in 
a wood roof to remove gases. Concrete 
roof with no openings or vents takes 
precious time to open, but problem has 
never been called to attention of our pro- 
fession as far as I am able to determine. 
With modern lighting & air condition- 
ing skylight is passing from the picture, 
doing away with another means for you 
to vent a building. 


Residences are being built tighter. Smoke 
formerly could vent thru wood shingles 
but cannot thru those of asphalt. As a 
result no one notices fire, smoke per- 
meates whole house killing occupants in 
their beds. New roof vents put in for 
another purpose may save lives. 


One member of our committee is making 
a special study of building materials. 
New materials are being placed upon 
-market rapidly, some without proper 
testing, & building authorities are hav- 
ing difficult time keeping up with them. 
Building officials are watching such ma- 
terials, but many structures are being 
erected in locations where there are no 
codes or inadequate ones. While our 
profession will probably have nothing to 
do with many of these buildings, infor- 
mation on materials which we send to 
our members will undoubtedly find its 
way to others, 


Some pressed boards burn rapidly «x 
others that do not flame give off quanti- 
ties of deadly gases. There appear to 
be two classes of some materials on mar- 
ket, one for use where codes require 
flameproofing, other to sell where such 
treatment is not required. Unsuspect- 
ing users may live in a false sense of se- 


curity. It takes many lost lives to stop 
a thing like this. 


We expect to call attention to concealed 
spaces in buildings containing combust- 
ible materials. Such spaces have been 
cause of much loss of life. Modern de- 


* from talk by John C. Thornton, AIA chair- 
man AIA Committee on Human Safety, at 
convention of International Association of 


Fire Chiefs, 20 Sep 55 
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sign has eliminated many such spaces but 
we still have them with us, especially 
drop ceilings of wood construction. Some 
acoustical ceiling boards add to hazard. 

Air conditioning & ventilating systems 
must receive a great deal of study. Large, 
completely air conditioned buildings are 
being erected today without adequate 
controls to keep smoke from being car- 
ried to all parts of building in case of 


fire. 


This hazard was brought forceably to 
our attention a few years ago. We erected 
a completely air conditioned office build- 
ing in 1936, so it was a pioneer. One 
day we had odor of burned toast in our 
office. We found it came from a test 
kitchen. A change in local exhaust took 
care of it, but it taught us a lesson. We 
made changes to the system so that in 
case of fire, all air normally recirculated 
would vent to outside. Ina tight build- 
ing, it is not enough to shut down fans; 
there must be relief for gases. 


Great strides are being made in smoke- & 
fire-detection devices. We hope that be- 
fore long they will be reduced in price 
sufficiently that the small house can be 
so equipped. 


Prevalent demand for larger « larger 
Open areas, some companies going to ex- 
tent of moving to rural areas so as not 
to be restricted by codes, is something 
that must receive attention of those in- 
terested in conservation of life & property 
in case of fire. “This is receiving our at- 
tention. 


Incinerator screens are short-lived — re- 
sulting in many fires. A study should 
be made to attempt to find a material 
that will withstand high heat to which 
they are exposed. We are advising our 
members to warn their clients of this 
danger. 


We have learned that location of certain 
rooms containing hazards is an impor- 
tant item of design, such as pin room in 
a bowling alley, shops & store rooms in 
hotels, etc. 


We hope to make a study of what can be 
done in certain occupancies where ex- 
plosions can occur. We have personally 
had experience with high-tension rooms. 
In one case an explosion pushed out walls 
at ceiling 4” but left windows intact! 
We designed a copper clip to hold steel 
sash in place under ordinary conditions, 
but to let entire window go in case of an 
explosion. It worked. I might add that 
a chain was attached to sash to keep it 
from going too far. 
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If we know hazards, something can be 
done about them. 
had some hazardous rooms where w 
wanted fire doors with panic locks that” 
worked both ways. Hardware people 
said it could not be done. Such a remark 
waved a red flag at us. We designed & 
made latches that served the purpose for 
many years. We simply put spring latches 
on the strike & a bolt on door — op- 
erated by either bar. 


As panic is a great killer in case of fire, 
we hope to go into those things that 
cause it & what can be done in building 
designs to cut down possibility of panic 
as much as possible. It appears that 
exits alone are not enough. “There must 
be a sense of security. This is difficult 
but we believe much can be done. 

It is recognized that stair, elevator & 
other doors must be fitted tightly to stop 
spread of gases under pressure. Many 
fireproof doors are not smokeproof. We 
put weatherstrips on doors to keep out 


fresh air but neglect to be as careful _ 


where deadly gases may be concerned. 
Inner courts have been mentioned as in-_ 
creasing probability of loss of life & prop- 


tion & cases on this problem. 

We have gone over here a few hazards- 
in buildings we have found in our studies - 
believing that they will cause you to re- 
call others in your experiences which may 

be of great value to us as we ccntinue 

this assignment. 


Our reading on this subject has brought 
home to us that we were not fully ac- 
quainted with fire & gases of combustion 
& fire-fighting procedures. This is no 
doubt true of many in our profession. 
We know it is true of the general public. 
You have to do many things that are not 
understood. Educational work is in 
order. We have heard people complain 
that firemen like to break windows. They 
have no idea of part ventilation plays in 
fire-fighting. We believe that if the 
man who conceives buildings is ac- 
quainted with your problems, he can de- 
sign them so that fire-fighting can be 
made easier & lives can be saved. 

It is our duty to give our profession 
information on the subject & to do this 
we need your help. This is your chance 
to provide us with material which pos- 
sibly only you have, & which the archi- 
tectural profession can use in making 
new & remodeled buildings safer for hu- 
man life. 


This is a challenging task to us, but we 
cannot do it alone. We hope it is also 
a challenge to you. 
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Some years ago we, 


We would like further informa- — 
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TECHNICAL BIBLIOGRAPHY 


key 
_b—bibliography p—plans & details 
d—diagrams s—sketches 
g—dgraphs & charts t—tables 
m—maps v—photoviews 


Following are available from Superin- 


tendent of Documents, Government 
Printing Office, Washington 25, DC 
(stamps not accepted) 


Simplified Practice Recommendation R 257- 
55— Thermal Conductance Factors for 
Preformed Above-Deck Roof Insulation 


US Department of Commerce, 534 x 9, 

8p, 5¢ 
Provides thermal conductance standards 
for preformed above-deck roof insula- 
tion. Five standard thermal conduct- 
ances (C factors) in Btu for above-deck 
preformed roof insulation are recom- 
mended, & thickness of a particular in- 
sulating material required for each stand- 
ard C factor is readily obtained by form- 
ula: thickness in inches equals K/C. 


Sound Insulation of Wall & Floor Con- 
structions. Building Materials & Structures 
Report 144 (Supersedes BMS 17 & its Sup- 
plements 1 & 2) 
S Edelman, R V Waterhouse, H J Leinbach, 
Jr, US Bureau of Standards, February 


N 1955, 814 x 11, 66p, 40¢ 


Discusses general principles of sound in- 
sulation & factors governing transmis- 
sion of airborne & impact sound in struc- 
tures, 


Merits of suspended ceilings, floating 
floors, staggered studs, & other types of 
sound-insulating construction are also 
examined. 


Supplement to above by R V Water- 
house, February 1956, available at 5¢ 


per copy. 
BOOKS & PAMPHLETS 


Sound Absorption Coefficients of Architec- 
tural Acoustical Materials (Bulletin XVI- 
1956) 
Acoustical Materials 
55th St, New York 22, NY. 
50¢ 
Supersedes & cancels previous issues. 
Contains 12 summary tables & 12 pro- 
ducers’ tables, with installation recom- 
mendations. 


Association, 59 E 
814 x 11, 31p, 


Fundamentals of Electroacoustics 
F A Fischer, translated by S Ehrlich & F 
Pordes. Interscience Publishers Inc, NY. 
1955. 534 x 8%, 186 p, $6.00 d 
Textbook on fundamental theory of 
electroacoustics originally developed for 
use of physicists & electronic engineers. 
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Practical Electroacoustics 

Michael Rettinger. Chemical Publishing 

Co, NY. 1955. 5% x 8% 271p, $10.00 dgtv 
Devoted primarily to description & anal- 
ysis of essential units of audiocommuni- 
cation equipment — microphones, _ stu- 
dios, magnetic recording devices, etc. One 
chapter on architectural acoustics treats 
of convex wood splays for broadcast & 
motion-picture studios, recording studios, 
television studios, home acoustics, sound- 
absorptivity measurements & acoustic- 
measurement facilities. Another chap- 
ter discusses public address systems « 
describes in some detail varying arrange- 
ments that have been used in the Holly- 
wood Bowl. 


Improving America’s Housing 
National Association of Home Builders of 
the United States, 1625 L St, NW, Wash- 
ington 6, DC. 1955, 8% x 11, 75p 
Useful & comprehensive bibliography of 
American, British & foreign language 
publications on maintenance, repair & 
improvement of housing. 


American Standard Graphical Symbols for 
Plumbing. ASA Y32.4-1955 


American Society of Mechanical Engineers, 
29 W 39th St, New York 18, NY. 8% x 
11, 6p, $1.00 
Use of these symbols on plans will pro- 
vide standard method of indication for 
plumbing fixtures & allied items, thus 
avoiding confusion in interpretation of 
requirements. 


American Standard Cast-Brass Solder- 

Joint Drainage Fittings: ASA B16.23-1955 
American Society of Mechanical Engineers, 
29 W 39th St, New York 18, NY. 8% x 
11, 21p, $1.25 


“Revised edition of this standard illustrat- 


ing & describing cast-brass fittings for 
drainage & vent systems using solder- 
joint method of connection. 


ASTM Standard on Cement (with Related 
Information) 

American Society for Testing Materials, 

1916 Race St, Philadelphia 3, Pa. October 

1955 Onsen OTD) $2.75. 

Price to ASTM members: $2.00) 
Presents in convenient form various 
ASTM standards & tentative specifica- 
tions, methods of chemical analysis & 
methods of physical testing pertaining to 
cement. 


Classification of Interior Finish for Life 
Safety in Buildings, NFPA No. 101C 


National Fire Protection Association, 60 
Batterymarch St, Boston 10, Mass. 434 x 
74, 4p, 25¢ 

Most recently adopted NFPA Standard 


related to important factor of flame 
spread. 
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Architectural Index 1955 
Ervin J Bell, ed. Architectural Index, 
1904 Bellaire St, Denver 20, Colo. 1956. 
84 x 5%, 49p 
Another volume of this guide to major 
American architectural periodicals has 
appeared. ‘Typographic changes have 
improved legibility considerably over 
last year’s edition. 
5th Edition of Boeckh’s Manual of Ap- 
praisals 
E H Boeckh & Associates, 1406 M Street, 
NW, Washington 5, DC. 1956. 514 x 8%, 
840p, $18 pstv 


Designed as a working manual, this 
latest edition far outstrips previous edi- 
tions in quantity of data available on 
subjects of construction costs & real estate 
appraisals. Boeckh’s Manuals have been 
accepted as sound appraisal basis by 
courts & regulatory bodies in many states 
& Canada. It has been officially adopted 
as basis of tax assessment by Wisconsin & 
New York. 
Manual is useful to: architect, tax 
assessor, realtor, appraiser, or executives 
in determination of needed insurance 
coverage. In addition to extensive case- 
history reports of construction costs on 
practically all types of building occu- 
pancy, special chapters & tables cover: 

land value 

depreciation 

capitalization 

obsolescence 

costs of building equipment & components 
Unique in method of construction cost 
presentation & control of cost variables 
(size, shape & specifications are recorded 
variables), it also compensates for 
changes in economic trends, fluctuations 
in material costs, labor rates, efficiency & 
local taxes. All costs are keyed to Boeckh 
Index of Construction Costs, which per- 
mits conversion to any community in 
US or Canada by use of simple multi- 
plier. 
Over 300 individual building types are 
recorded & indexed with photographs & 
outline specifications for each. Variations 
of buildings are presented as well as com- 
mon variations from __ specifications. 
Structural features & associated factors 
are included. 
Model Analysis of Structures 


T M Charlton. John Wiley & Sons, Inc, 
NY. 1954. 514 x 8%, 142p, $5.00 bd 


Concerned with theoretical principles & 
techniques of some methods of analyzing 
engineering structures with linear load- 
deflection characteristics with aid of 
scale models. In second chapter author 
considers similarity of structures & prin- 
ciples of model design. Subsequent chap- 
ters describe with examples both indirect 
x direct methods of model analysis. 
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Streamlined Specifications Standards, Vol- 
ume 2— Mechanical & Electrical 
Ben John Small, AIA, Louis Axelbank, 
ME, PE. Reinhold Publishing Corp, New 
York 22, NY, 1956, 8%4 x 11, 494p, $10.00 
Supplements Streamlined Specifications 
Standards, Vol. 1, Architectural Build- 
ing Check List. 


Well-organized guide to orderly speci- 
fication writing with many parenthetical 
notes calling attention to possible pitfalls, 
& need for verification & coordination in 
specific instances & that refer to sources 
for additional information where needed. 
Designed to suit mechanical & electrical 
requirements of buildings of any type or 
size, except small homes. 


Timber Construction Standards .. 
American Institute of Timber Construc- 
tion, 1757 K St, NW, Washington 6, DC, 
1954, 814 x 11, 50p, $2.00 

Standard specifications & codes for archi- 

tects, engineers, fabricators, contractors & 

others concerned with engineered timber 
construction. 


Architectural Engineering 

Editors of Architectural Record, 119 W 

40th St, New York 18, NY. 834 x 11%, 

494p, illus, $11.50 
Contains 98 articles by technical experts 
recognized as leaders in their fields. 
Each study has plans, diagrams, struc- 
tural details & photographs covering the 
heat pump, solar heating, structural ply- 
wood, atomic blast-resistant buildings, 
light-weight aggregates, «& thin-shell 
structures. Provides a source of informa- 
tion on new methods, materials, applica- 
tions, & concepts. 


Roofing News Letter 
Chicago Roofing Contractors’ Assn, 20 
North Wacker Drive, Chicago 6, Ill. 8% 
se ail 
Regularly issued bulletin, concerning 
various types of roofing & flashing prob- 
lems, of informative value x deserving a 
place in architects’ reference files. 


Modern Surveying for Civil Engineers 

oe 4 Birchal. Philosophical Library, 

; I I 

ear rev, 1956. 5% x 8%, 528p, 
General textbook on surveying which 
covers basic techniques & procedures for 
estimating & setting out works of various 
kinds. Discussed are irrigation surveys, 
tunnels, harbor surveys, roads « rail- 
roads. Chapter on aerial « photographic 
surveying are also included. Author 
formerly with Kenya « Uganda Rail- 
ways, has included many examples from 
his African experience, 
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Unistrut Space-Frame System 
Paul H Coy & Leo M Legatski. Univ of 
Michigan Press, Ann Arbor, Mich. 1955: 
814 x 11, illustrations & text jointly bound 
for simultaneous study, 185p, $7.50 dgpstv 
Unusually clear graphic & pictorial pre- 
sentation of first full-scale load testing to 
failure of a space-frame system. 
Readings from 80 strain-gages were rec- 
orded throughout testing of Unistrut 
Space-Frame System developed at Uni- 
versity of Michigan under supervision 


of Prof C Theodore Larson, AIA. 


Unique testing procedure using water 
pumped to roof & retained by bulkheads 
was applied to 5 variations of column 
spacing with failure occurring in torsion 
at fittings, although elastic limit had 
been reached in some individual mem- 
bers. Readings confirm theory that when 
critical members have reached elastic 
limit, any additional load is picked up 
by neighboring members. 

This space-frame carried 60 psf with 
tapered columns 40 feet oc with deflec- 
tion of 1/490 of span when loaded to 30 
psf. 


Analysis of Symmetric Cylindrical Shells 
John McNamee. Her Majesty’s Stationery 
Office, London. 1955. 
US from British Information Services, 30 
Rockefeller Plaza, New York 20, NY) 
74 x 934, 84p, $2.25 (plus 11¢ postage) dt 

Author had two purposes in preparing 

these lectures: 

e to show that analysis of thin shells 
can be developed by generalizing con- 
cepts which are familiar in theory of 
traditional engineering structures. 

e to carry analysis to point where it can 
be used to determine numerical values 
of stresses in shell roofs. 


A numerical example is given with warn- 
ings of calculating difficulties. 


Constructional Steelwork 

Oscar Faber. Philosophical Library, NY. 

1955. 534 x 814, 368p, $12.00 dtv 
British in origin, this book is based on 
British Standard 449/1948 (The Use of 
Structural Steel in Building) as repre- 
senting, in the author’s view, best set of 
regulations ever produced to cover de- 
sign of steel-frame buildings. 
Intended for engineering & architectural 
students, draftsmen & engineers engaged 
in design of steel-frame buildings, the 
book presents basic principles underlying 
design & construction of such structures. 
Use of higher mathematics has been 
avoided throughout. 


Considerable attention has been given to 
problem of beam «& column connections 
& resulting moments introduced by de- 
flections in beams. 
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Practical Plant Layout £ 
Richard Muther. McGraw-Hill Book Co, 
Inc, NY. 1955. 8% x 11, 363p, $12.0 ~ 
dgsty *F 

Comprehensive book on plant layout 

written primarily for those charged with 

responsibility ‘of making plant layouts & 
for those with industrial experience who 
wish to learn about planning. Chapters 
in one part are devoted to various fac- 
tors influencing plant layout — mate- 
rials, machinery, human, movement, 
waiting, service, building «& change. 

Another part is devoted to actual plan- 

ning of layout & includes such topics as 

getting facts, determining flow, diagram- 
ing flow, visualizing layout, evaluating 
alternative layouts & installing layout. — 

Numerous examples & problems add to © 

book’s value. 


Houses Are for People (Research Paper 
No. 3) 
Housing Research Center, Cornell Univ, 
Ithaca, NY. 8% x 11, 58p, illus. 


Subtitled “A Study of Home Buyer 
Motivations,” this study is “an attempt. 
to bring into focus fundamental human 
values reflected in patterns of living so_— 
that designers can plan a more rational 
shelter.” 

Booklet contains plans for 4 houses in- 
tended only to be illustrative of general ~ 
principles, since they relate to houses, 
built in mass market. These houses are: § 
studied under chapter headings entitled, 
“The Economy House,” “The Family 
House,” ““The Personal House,” & “The 


Prestige House.” 


Moving the Earth; The Workbook of Ex- 
cavation 


Herbert L Nichols, Jr. North Castle Books, 
Greenwich, Conn. 1955. 614 x 9%, 1100p 
+, $15.00 dtv 


Comprehensive work on excavation in- 
dustry, its operations, techniques & equip- 
ment. Divided into two sections, first 
deals with types of work done: land 
clearing, levels & locations, soil « mud, 
cellars, ditching « dewatering, ponds, 
landscaping, roads, rock blasting & tun- 
neling, pit operations, with concluding 
chapter on making & losing money. 
Part two deals with machines « has 
chapters on basic information, revolving 
shovels, conveyor machinery, tractors & 
bulldozers, tractor loaders, scrapers, 
dump trucks & wagons, grading & com- 
pacting machinery, compressors, & drills, 
miscellaneous machinery. 

An appendix of useful information, a 27- 
page glossary, « detailed index add to 
reference value. 

Although slanted to needs of men who do 
actual work, it should also meet needs of ! 
engineer, architect & superintendent. 
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MODULAR PLANNING GRID FOR HOUSES 


MODULAR AID for the builder, re- 

cently developed, will make it easier 
to plan houses for utmost construction 
economy. It is a simple planning pro- 
cedure that has been developed under 
auspices of ASA Project A62. Working 
closely with NAHB Research Institute, 
the Modular Coordinator prepared ac- 
companying drawings to show a pro- 
cedure for Modular planning which any 
builder can follow. Using conventional 
frame construction, various materials to 
be assembled will automatically fit to- 
gether in most economical way, keeping 
waste of material «& waste of workmen’s 
time down to minimum. ‘This procedure 
is equally suitable for tilt-up or nailed- 
in-place wall framing, for either slab or 
(poured or block) foundation walls with 
floor-joists, for roof trusses or ceiling- 
joists & rafters, 


The planning grid is simply a grid form- 
ing 4’ squares. When roughing out the 
plan for a new model, builder locates 
walls & partitions on this grid. Even if 
it means, for instance, lengthening living 
room by 7”, he does so for economy. 
Where it is impossible or impractical to 
follow 4’ spacing, a smaller grid is use- 
ful. This is a 16” or 24” grid, in agree- 
ment with stud spacing used.* 


In an ordinary run of wall or partition, 
each such gridline runs thru centerline of 
a stud. Where there is special framing, 
as at corners shown here, certain studs 
will be moved off-center, conforming 
with conventional construction. But 
moving of one stud never disturbs regu- 
lar repetition (or “module”’) of stud 
placement. If there are 3 stud-spacings 
between 2 particular studs, they will 
measure 48” from centerline to center- 
line, regardless of whether one interven- 
ing stud has been moved or omitted. This 
systematic placement of studs resulting 
from modular planning grid is basis for 
economies which follow. 


Even on paper, a stud wall must have 
some thickness. 


* example illustrated here employs 16” stud 
spacing. 
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4’ planning grid coordinates stock material sizes — nominal exterior walls are located on 
outer side of this modular grid 


Nominally, this will be 4’ « will be rep- 
resented by a pair of parallel lines, 
drawn to scale 4” apart. “The question 
now arises: how is this (nominal) wall 
superimposed upon the planning grid? 
Is it centered upon a gridline, or does 
one face or the other coincide with it? 


With regard to exterior walls of house, 
rule to be followed is that inner face co- 
incides with planning grid, outer face 
therefore coming 4” outside it. This 
means that (where not prevented by 
other considerations) over-all dimensions 
of house will be some multiple of 4’ 
plus 8”. 
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These over-all dimensions are not ap- 
proximate. In construction, they will 
locate actual outer faces of wall-studs. 
As shown in the drawings, this results 
in a 36” (=typical wallboard thick- 
ness) clearance between actual inner 


faces of these studs & 4’ planning grid. 


According to planning requirements, 
either actual face of the row of studs in 
an interior partition is made to coincide 
with one gridline of planning grid, 


— That is all that need be done in order 
to lay out the house in accordance with 
the modular planning grid. Further- 
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GRID LINES (continued) 


more, the ‘fact that walls « partitions are 
located according to one or the other 
actual face of studs makes it possible to 
simplify plan dimensions, as shown here. 


A single arrow locates actual face-of- 
studs to which it points. Carpenters can 
no longer become confused by theoretical 
centerlines of partitions; every layout 
dimension is to an actual face & is a 
multiple of 4”. No carpenter needs to 
be told each time that depth of a stud 
is 354”. For this part of the job, at 
least, fractional dimensions are no longer 
to be seen. 


From there on, everything automatically 
goes together with ease, taking into ac- 
count present stock sizes of materials. 
This procedure calls for no new or elab- 
orate construction details, but merely 
good conventional practice. Interior dry- 
wall materials, coming in 4’ multiples, 
can be applied to walls « ceiling with 
minimum of cutting & fitting. Roof 
trusses get maximum span from stock 
lumber lengths. Even floor joists have 
been taken into consideration — they 
will have proper overlap at center sup- 
port, when solid bridging has been cut 
from them. Concrete foundation block, 
too, are mostly made in Modular sizes 
these days. No such block need be cut 
if modular planning grid is used. Stor- 
age-walls usually come in 2’ & 4 di- 
mensions which will fit in easily. 


(In accompanying perspective details of 
wood framing, heavy lines are part of 4’ 
planning grid. Regular Modular grid is 
indicated by fine lines.) 


Research on conventional wood-frame 
construction in Canada * showed that 
about % of studs in a typical house were 
actually located well off proper stud- 
spacing, not only wasting studs but mak- 
ing it impossible to apply other stock- 
size materials without further waste. 


t 
Lb 
=f 

=< 
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heavy vertical gridline indicates 4’ planning 
— outer faces of wall studs occur 4” outside 
this line. 


Report on these findings by Canadian 
National Research Council conclud 

“Unless floor plan for house is designea 
on the (grid-planning) module .. . it 
will never be possible to place all stud- 
ding at desired nominal spacing, no mat- 
ter how proficient the workman. “The 
first’ step’ =. 
concept in design of domestic buildings.” 
Procedure & drawings presented here 
make possible most efficient placement of 
studs, so that they need not “drift” too 
far off proper stud-spacing. Close study 
of how other materials fit into structure 
has shown that this modular planning 
grid does much more than permit correct 
stud location. It makes for greater con- 
struction economies, all down the line. 

One member of the Modular Measure 
study committee under which this plan- 
ning procedure was worked out has al- 
ready been able to report on its efficacy. 


This is James T Baldwin, AIA, of Lan- 


caster, Pa, who has affirmed that his 
superintendent & carpenter were well ; 


pleased with dimensioning of plans for a 


. is adoption of Modular | 


house which he had laid out by above . 


procedure. “They found dimensions sim- 


-pler, more precise & easier to read, thus 


actually speeding work. 


Much of the thinking behind this pro- 


cedure derives from the Modular sys- 
framing © 
which has been done in recent years by 


tematizing of conventional 
the Small Homes Council of the Uni- 
versity of Illinois. (see their publica- 
tion, Contemporary houses developed 
from room units, described in an earlier 
issue of Grid Lines.) This modular 
planning grid is a recommendation of 
the homebuilding study-committee of the 
American Standards Association project 
on Modular Measure. Simplified method 
of dimensioning house plans which is 
shown here has been unanimously en- 
dorsed by the AIA’s national Committee 
on the Homebuilding Industry. 


DIRECTORY OF 
MODULAR MATERIALS 


Availability of a US directory of modu- 
lar building materials has just been an- 
nounced. Compiled by Modular Co- 
ordinator William Demarest, it is in- 
tended for estimators, specifiers & con- 
tractors working on Modular jobs. It 
consists primarily of a geographic listing 
of manufacturers of Modular masonry, 


* DBR Report S32: “Stud Spacing in Gana- 
dian 


Frame Houses.” 
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both concrete block « clay products, to- 
gether with names, grouped by product, 
of other manufacturers which have re- 
ported in past few years that they pro- 
duce Modular units. Although by no 
means complete or up to date, it is hoped 
that this first effort will prove to be 
forerunner of more current, more ac- 
curate catalogs of Modular materials. 
Price has been set at $1 postpaid — pub- 
lication can be obtained from ALA Mod- 
ular Coordination Office. 
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Bibliography for architects taking up 
Modular Measure also includes: 


Architectural Graphic Standards 
4th Edition—Ramsey & Sleeper; 
Wiley & Sons (1951) $10 


Building Better from Modular Drawings 
Housing & Home Finance Agency (1954) 
from US Sup’t of Documents, Washington 
25, DEW Z0¢ 


Five Fundamentals of Modular Drafting 
Single copies available without charge 
from AIA Modular Coordination Office 


John 


(continued on page 32) 
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heavy gridlines 
indicate 4’ 
planning grid 


conventional exterior corner 


nominal 6” partition at exterior wall 


| planning facilities economical use of lumber in truss &, where solid bridging is used, in floor framing systems 
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SIMPLIFIED DRAFTING PROCEDURES (Continued) 


CONFERENCE on simplified drafting 
procedures, arranged by the De- 
partment of Architecture at North Caro- 
lina State School of Design, was con- 
ducted last year at a meeting of the 
North Carolina Chapter of the AIA. 
Selections from talks by a panel of speak- 
ers at the all-day program have appeared 
in previous “Grid Lines.” Ensuing ma- 
terial, like that which appeared in No- 
vember-December issue, has been selected 
from a transcription of general discussion 
at final session. Moderator for program 
was J Roy Carroll Jr, FAIA, Philadel- 
phia architect. 


NOTES ON DRAWINGS (cont) 

Silling: 

We don’t like process drawings [sensi- 
tized translucent vellum] particularly 
well, because we think that client de- 
serves a better set of records. The 
process tracing — after you run 150 to 
200 sets of prints off it— the ink be- 
gins to lose & isn’t as satisfactory. I 
don’t like to see mechanical engineer 
make these process prints of architectural 
tracings, which also will make blueprints, 
& then put his work on them. I think 
client deserves a better record than those 
paper prints. As for pencil-all-cloth 
drawings, we have some 18 to 20 years 
old & can get them out & make nice clean 
prints of them. On a hospital we did 
in the 1930’s, a couple weeks ago the 
client wrote that he would like to have 
a set of linen blueprints for his main- 
tenance man. We got the tracings out 
& they made beautiful clear prints. 


member of audience: 


[Tm a little concerned that entire em- 
phasis of our discussion here today may 
have been, not so much on how much 
better & more service we can give to our 
client, but how much money we can 
save In our own office — how much we 
can streamline & cut down on our service 
—not necessarily poor service since I 
realize that extensive ineffective service 
is worse than none. I believe we should 
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give emphasis to more detailing so that 
less mistakes will be made on the job & 
too late. Essential purpose is to stream- 
line what we’re doing so that we can 
spend more time on essentials but I think 
it would behoove us to realize it is our 
position to give more service to the client 
if we are to continue in competition with 
type of practice that we are up against 
today. 

Carroll: 

I think if such a reaction has come out of 
this meeting it is because perhaps we may 
have been too humorous in our comments 
on some of these things. I think the 
serious side of it is simply this: that in 
period of time during which drawings 
are made in order that contractor & his 
team can build the building, we should 
eliminate from contract drawings any- 
thing unnecessary —in his interest, in 
our own interest & in interest of our 
client. Because the simpler & better the 
drawings are the better prices, I think, 
our clients will get. So, the client’s 
going to save money, contractor’s going 
to save money & we are going to save 
money. It would seem to me that this 


saving should be thought of not in terms - 


of additional profits, but as applied to 
architect’s time & hence costs during pre- 
liminary drawing stage & to improve by 
additional study at all times the design of 
the building. I have had some experi- 
ence at both ends of practice. At first 
I was my own secretary, I typed every 
specification, I saw my clients right thru 
the weekend, I made every drawing my- 
self & I] had a very full schedule. A little 
bit later on when I was able to afford 
competent assistance in various fields, I 
was able to delegate some authority & 
work. It was only at that point that 
I felt I could live what constituted al- 
most a normal life & still try to produce 
some Architecture. If I had had the ad- 
vantage of this panel discussion in 1934, 
I wouldn’t have worked every night, my 
specifications wouldn’t have been so thick 
& my drawings would have been less « 
they would have said more, too. I am 
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glad you raised that point but certainly 
this conference is not called so that @} 
& I can make a lot more money becaur 

we're going to do a lot less work. 


Well, I think the real danger right now 
in a small office like my own where we 
have, on the architectural side, about 17 
people including field men (& have never 
had more than 40) that we cannot as a 
rule, hope to make a profit on a small 
job (say a $30,000 house) even though 
we receive the fee recommended in the 
State Society schedule. Some very real 
simplification seems to be needed for 
production of our contract documents! 


We may not have obtained answers to — 
all questions or agree with all members _ 
of audience or panel but I’m quite sure 
that none of us will go back to his office 
without having a rather different view of 
production on his own drafting boards, & 
if that has happened, I would think that | 
this conference might well be called suc- — 
cessful. mi 


modular bibliography: 
(continued from page 30) 


Modular Measure "i 
Proceedings of December 1954 conker 
of contractors, manufacturers, architects * 
and others — Building Research Institute, 
2101 Constitution Ave NW, Wash 25, DC 
(1955) 75¢ 

Magazine articles on Modular Method 
In AGC Constructor, Architectural Record 
& others 


Publications of manufacturers 
of Modular-size building materials, such 
as: 
Concrete Masonry Construction Details 
National Concrete Masonry Association 
38 South Dearborn St, Chicago 3, Il. 
Technical Notes: 
Cavity wall construction in details 
Modular clay masonry 
Estimating tables for Modular brick & tile 
& other similar publications — 
Structural Clay Products Institute 
1520 18th St NW, Wash 6, DC 
The new Measure for all Masonry 
Stark Ceramics, Inc, Canton 1, Ohio 
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